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Foreword
Red Lists are a valuable part of our species protection policy. Not only are they
important as indicators, they are also vital as a tool for sound and unambigu-
ous communication between governments and all other parties involved in
species protection. Dutch species protection policy and the protection plans
resulting from it are for a large part based on these Red Lists and the studies
underpinning them. 
The Wild Birds Directive and the Habitats Directive have given species policy
a clear European dimension. However, European species protection policy is
impeded by the different ways these Red Lists are being used in the various
EU Member States. According to this international seminar ‘The Harmoniza-
tion of Red Lists in Europe’ some 3700 Red Lists are in use but the approach,
aim and criteria used, vary widely. This does not help communication: it
affects the communication between Member States and the communication
between Member States and the European Commission. Because of these dif-
ferences the Red Lists are hardly used during the regular reviews of the an-
nexes to the Wild Birds Directive and the Habitats Directive. It is therefore of
importance that the Red List criteria are being harmonised. I think that the
new IUCN Categories and Criteria (version 3.1) will go a long way to bringing
this harmonisation about. The Netherlands therefore intends to use these
new IUCN Categories and Criteria in its future Red List reviews.
I hope that this seminar, the proceedings presented here and the new IUCN
Categories and Criteria will lead to a better and more harmonised interna-
tional species protection policy. The Netherlands would be very happy to con-
tribute to this aim. 
Cees Veerman
Minister of Agriculture, Nature and Food Quality
5
Red List Book oktober.  11/13/03  12:31 PM  Pagina 5
Red List Book oktober.  11/13/03  12:31 PM  Pagina 6
Preface
The present Proceedings are the results of a European seminar on the har-
monization of National Red Lists in Europe held on the 27th and 28th of No-
vember 2002, at the National Museum of Natural History (Naturalis) in Lei-
den, the Netherlands.
The seminar was organised by the Centre of Environmental Science in
Leiden and the Netherlands Committee for IUCN in co-operation with the
IUCN Red List Programme.
The seminar was attended by more than 90 participants from 23 European
countries, most of them involved and interested in nature conservation in
Europe, species specialists (botanists and zoologists) who are involved in Red
Listing in Europe, European members of the SSC, European members of
IUCN, policy makers and politicians. 
The objectives of the seminar have been defined as follows: 
1 to get acquainted with the revised IUCN Red List Categories and Criteria,
and the regional application guidelines;
2 to exchange experiences with the application of the IUCN Categories and
Criteria and the regional application guidelines;
3 to discuss recommendations for a better harmonisation of national Red
Listing across Europe. 
The first day of the seminar was largely devoted to the policy aspects of Red
Listing in Europe, with a prominent attention for the European legislation, such
Perdix perdix (P.P. de Nooyer/Foto Natura)
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as the Birds and Habitat directives. A main outcome of this first day was, that
the over 3,468 regional or national Red Lists identified in Europe show a high
variability in purpose, composition, geographic coverage and Categories and
Criteria used. Partly as a result of this variability and lack of a consistent ap-
proach, Red Lists species are rarely used for European ecological networks
and play a modest role in the updating of the annexes of the Habitats and the
Birds directives.
During the seminar it became obvious, that harmonization can only be
reached on a voluntary basis. Red Lists are often embedded in local legislation
and have great political and emotional significance. Changing this system
from one day to the other may have large implications. In this context the use
of pilots was recommended, to test the new IUCN Categories and Criteria
(version 3.1.) on specific taxonomic groups. 
During the second day the more technical sessions resulted in specific re-
commendations for the specialists working with Red Lists.
During the seminar all objectives
have been reached and the num-
ber of participants resulted in the
organisation of two parallel work-
shops on the second day. The
seminar is therefore perceived as
a successful meeting, which has
contributed significantly to the
ongoing discussion on the use of
Red Lists for nature conservation
in Europe. Special thanks are due
to Craig Hilton Taylor and Caro-
line Pollock of the IUCN Red List
Programme and Ulff Gärdenfors
for their support. I also want to thank the Ministry of Agriculture, Nature Man-
agement and Food Quality and the Van Tienhoven Foundation once again for
their generous financial support and the organisers for their efforts to realise
this event. I wish that a follow-up will be given to the recommendations of this
seminar. NC-IUCN and CML will continue to work on the follow-up of these
recommendations, with your support.
Doeke Eisma
Chairman NC-IUCN
Calopteryx virgo (C. Castelijns/Foto Natura)
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Introduction
H.H. de Iongh, O.S. Bánki, W. Bergmans
and M.J. van der Werff ten Bosch
BACKGROUND
In 1998 the Centre of Environmental Science (CML), together with the Nether-
lands Committee for IUCN (NC-IUCN), the Wageningen University Research
Centre and the National Herbarium of the Netherlands, organised a seminar
on Species Conservation, with the aim to discuss and review the new IUCN
Categories and Criteria (C&C) of threatened species. Although this represent-
ed a modest contribution in the review process, some sixty experts took part
in this workshop, among them were employees of ministries, institutes and
universities, the Director-General and staff members of IUCN International
and Dutch members of the Species Survival Commission (SSC).
Although the Red List Workshop of 1998 focused mainly on a review of
the new global C&C of IUCN, a number of specific recommendations relevant
for national and European Red Lists were also formulated (De Iongh and Prins
1999).
The Finnish National Committee for IUCN organised a first European
workshop on Red List criteria on 1-3 October 2001, in Helsinki. An important
conclusion of this workshop was the need for more harmonization within
Europe, where many countries still use different Categories and Criteria for
establishing the national Red Lists. The Seminar on 27 and 28 November in
Leiden builds further on the results of the Helsinki workshop.
NEW IUCN CRITERIA AND CATEGORIES
The reason for establishing Red Lists is to show the risk of extinction of a
species. Since the new IUCN Categories and Criteria were developed in 1997
an extensive review has been done, and a considerable number of adjustments
were made, partly as a result of a resolution of the World Conservation Con-
gress in Amman (2000).
The IUCN Red List Programme in Cambridge indicated that IUCN, for
the years to come, wants to hold on to the present set of categories and crite-
ria, and does not want any changes for the sake of consistence and compara-
bility. It is proposed to update the Global Red List every year. As for the Re-
15
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gional Application Guidelines, simple definitions were chosen for concepts
such as population, sub-population, generation, reduction, extreme fluctua-
tions, area of residence etc. These guidelines are mainly intended to evaluate
the position of species on a national Red List in the light of the status of that
species in the region. In this case they are taking into account the populations
in adjacent areas. By applying these guidelines an upgrading or downgrading
of the species could be considered. For these regional application guidelines
a protocol has been developed that consists of a number of steps. The existing
status of a species is tested using criteria like life history, habitat specialisa-
tion and reproduction ecology in a regional or local setting and consequently
upgrading or downgrading may take place.
RESULTS OF THE RED LIST WORKSHOPS
In 1998 the Dutch Ministry of Agriculture, Nature Management and Fish-
eries had officially published five national Red Lists (mammals, birds, butter-
flies, reptiles and amphibians, and mushrooms). These Red Lists had been es-
tablished on the basis of national criteria and categories (especially the occur-
rence in ‘atlas quadrates’ and ‘trends’ with reference to the 1994 IUCN C&C).
In the Dutch workshop of 1998 it was therefore recommended that new Red
Lists should be published, preferably with the use of the new IUCN C&C.
Another four Red Lists were published in the Netherlands after 1998 (lichens,
dragonflies and grasshoppers in April 1998 and freshwater fish in June 1998).
For the evaluation of these Red lists also national criteria were used.
A pilot, to test the added value of the new IUCN C&C with the review of the
Dutch Red List for birds is under way. Based on this pilot conclusions will be
drawn on the feasibility to use the IUCN C&C for Dutch Red Listing.
At the time of the Dutch workshop of 1998 many national Red Lists in Europe
were not acquainted with the use of the new IUCN C&C. During the Euro-
pean Red List workshop in 2001 it was suggested that the existing national
Red Lists could be reviewed with the new IUCN C&C, aiming at a better qual-
itative support and harmonization with other national, regional and global Red
Lists. Although in the meantime more and more European countries have
started using the new IUCN C&C (for example Finland, Sweden, Switzerland,
UK), a substantial number of countries, among them the Netherlands, still
make use of their own criteria. The Netherlands at the moment follows a pol-
icy to use both Red Lists and target species and, as said earlier, have started a
pilot to test the use of the new IUCN Categories and Criteria. 
In practice problems are encountered with the species listed in the annexes of
the EU Habitats and Birds Directives, which do not occur on some national
16
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Red Lists in Europe. These annexes comprise several species which are com-
mon in some European countries and therefore are not found on the nation-
al Red Lists. A stronger link between species listed in the annexes of the
Habitats and Birds Directives with national Red Lists can be achieved during
the periodical review of the annexes. During the European Red List workshop
in Helsinki a plea was made for more harmonization within Europe, under
the present Conventions and with the European legislation. 
For a number of species on national Red Lists the application of these new
IUCN Categories and Criteria and the regional guidelines imply a change of
status. Tests have been done on a pilot scale with individual species of mam-
mals, birds, vascular plants, mosses and lychens, resulting in downgrading or
upgrading on the existing Red Lists.
INTERNATIONAL HARMONIZATION OF RED LISTS
Because the Red Lists are often referred to in national legislation an interna-
tional harmonization of these lists in the European framework will only become
more important. However there is resistance as well and it can only be achiev-
ed on a voluntary basis and with convincing arguments. This harmonization
can take place in several ways. 1) The present Red Lists can be tested to the
international Categories and Criteria (as is already happening in a few Euro-
pean countries such as Norway, Sweden, Finland, Switzerland and others). 2)
Additional lists can be established for populations of international (European)
importance. 3) A third option would be the upgrading or downgrading of
species on national Red Lists, depending on their status in Europe. IUCN has
already developed a protocol for the latter. However, it should be avoided that
nationally threatened species (and subspecies) lose their national Red List sta-
tus and their protective measures with it because the species has several vital
populations still elsewhere in Europe. In this respect the political significance
of national Red Lists is stressed.
In practice, additional lists to a national Red List are being used already in
some cases (e.g. the Netherlands, Germany, UK). As for the upgrading or
downgrading of species, it is recommended that national Categories and Cri-
teria will be updated and related to the newest IUCN Categories and Criteria
in the near future. It is also recommended that, instead of reviewing the pres-
ent Red Lists every 15 years, yearly updates will take place and the results
made available on websites.
17
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Red Listing policy in Europe;
result of the plenary workshop
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1
Opening address 
D. Eisma
On behalf of the Netherlands Committee for IUCN, the Center for Environ-
mental Science, and the IUCN Red List Programme, I would like to welcome
you to this seminar. I not only welcome the participants of the 15 member
states of the EU, but also give a hearty welcome to the participants from the
accession countries. Together we are the future of Europe.
First of all I would like to thank the Dutch ministry of Agriculture, Nature
Management and Fisheries and the Netherlands Foundation for International
Nature Conservation (Van Tienhoven Foundation), who made this sympo-
sium possible.
Prof. Udo de Haes will take the floor after me and will explain you about
the contribution of the Center of Environmental Science to this seminar.
I want to tell you something about the Netherlands Committee for IUCN,
which is a platform for the Dutch members of IUCN and the Dutch members
of the six International Commissions of IUCN, including the Species Survival
Commission.
The Dutch State, as an IUCN member, has an observer status in the Com-
mittee.
If I would have more than 5 minutes, I would have spoken more in detail
about the activities and the successes of our National Committee. 
When Achim Steiner – Director General of IUCN – travelled from Gland
(HQ) to visit Brussels and The Hague last October, he was convinced that the
Red Lists in Europe must be harmonized.
In 1998 NC IUCN initiated together with CML, the Wageningen Univer-
sity and the National Herbarium of The Netherlands a Red List workshop,
aimed at providing an input to revision of the global Categories and the Cri-
teria of IUCN.
During this workshop also some recommendations were made for nation-
al and European Red Lists.
A workshop organized by the Finish National Committee for IUCN in
2001 addressed the European national Red Lists and one of the most impor-
tant conclusions made was the necessity for more harmonization of Red Lists
in Europe.
I would like to stress the tremendous importance of Red Lists for com-
munication purposes for governments, the private sector and the wider pub-
21
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lic, and I am confident that this symposium will bring the process of harmo-
nization of Red Lists a step further.
Today we are focusing on the policy part of European harmonization of
national Red Lists. Tomorrow there will be a more technical session. Please
focus your remarks and questions in those different directions today and to-
morrow.
The speakers will follow these guidelines and I hope that the participants
will do the same.
We are very satisfied to have so many participants attending this seminar.
Not only the quantity, but above all the quality of the speakers makes me very
eager to start this symposium.
I now give the floor to Helias Udo de Haes, who is Scientific Director of the
Center of Environmental Science.
22
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2
Welcome address
H.A.Udo de Haes
Dear participants, keynote speakers and guests,
On behalf of the Centre of Environmental Science, together with the Nether-
lands Committee for IUCN and the IUCN Red List Programme the co-organ-
iser of this international seminar, I would like to give you a warm welcome in
Leiden.
Doeke Eisma, Chairman of NC-IUCN has already expressed his gratitude
to the sponsors of this seminar and I would like to add my appreciation to the
Director and staff of Naturalis, who have given us the opportunity to organise
this seminar in the accommodation of the National Museum of Natural His-
tory, Naturalis.
I certainly hope that you will have an opportunity to explore the treasures
of the museum, which was established on 9 August 1820, then including three
existing collections: the old collection of Louis Napoleon, the taxonomic col-
lection of Leiden University, the oldest university in the Netherlands, and a
private bird and mammal collection of the founder of the museum, mr. C.J.
Temminck.
These old collections are still preserved but of course were extended in the
period that followed and the museum now also has a very attractive public dis-
play and a large international bookshop.
If you will attend the training workshop on Friday, you will also have an
opportunity to visit the National Herbarium of the Netherlands, which also
harbours the oldest herbarium collections in the Netherlands, with special
reference to collections from South East Asia.
Leiden is called with right ‘the museum city’ and if you have more time,
you may as well visit other museums such as the Museum of Anthropology
and the Museum of Archeology.
The Centre of Environmental Science has been a member of the World Con-
servation Union since its early years and one of the founding fathers of CML,
Prof. Kuenen, was also one of the first presidents of IUCN. In this spirit, CML
has been an active member of the Netherlands Committee for IUCN, con-
tributing to activities of the Committee and to the network of the Species Sur-
23
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vival Commission in particular. CML co-hosted an international workshop as
an input in the development of the new IUCN Categories and Criteria for
Global Red Listing in 1998, together with NC-IUCN and the National Her-
barium of the Netherlands. CML also contributes to the national monitoring
programme of vascular plants of the Floron Foundation and is involved in
several field programmes for the conservation of endangered species, for
instance a strategy to protect the lion in West and Central Africa.
The main objective of this seminar is to discuss the application of the new
IUCN Categories and Criteria for Red Listing and to achieve more harmo-
nization of Red Listing in Europe. Observing that today some 90 participants
from 19 European countries have gathered in Leiden to discuss these issues,
I am convinced that some progress will be made for the benefit of Nature
Conservation in Europe.
I wish you all a very fruitful seminar and I hope that you will enjoy your stay
in Leiden.
24
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3
The relevance of Red Data Lists 
for EU nature policy
M. O’Briain and A. Rubin
Red Data Lists, which identify species of high conservation concern, are valu-
able tools to assist the setting of priorities for conservation action. IUCN has
played the leading role in developing and refining these lists as well as the sci-
entific criteria underpinning them. It is therefore important that there is good
understanding of the new revised IUCN Red List Categories and Criteria and
regional guidelines for their application. This should provide the basis for a
more harmonized approach to the development of Red Lists at European, na-
tional and sub-national levels. The European Commission is an end user of
Red Lists, which are very relevant to the evolving EU nature and biodiversity
policy.
In this presentation the EU policy context for nature and biodiversity is
outlined. The key role played by the Birds and Habitats Directives, together
with the different listings of species and habitat types that they contain, is
explained. The experiences in adapting these listings, including those linked
to the present enlargement of the EU, is described. Current relevant priorities
for the protection of species and habitats are highlighted. Some final consid-
erations in relation to Red Lists are given.
THE EU POLICY CONTEXT
Nature and Biodiversity represents a key component of EU environmental
policy and has been identified as one of the four priorities under the 6th EU
Environmental Action Programme.1 This is in the context of the overall goal
to halt the decline of biodiversity by 2010, established by the European Coun-
cil at Göteburg, Sweden, in June 2001. The EU action programme also em-
25
1 Environment 2010: Our future, our choice. The sixth EU environment action programme
2001-2010. Office of Official Publications of the European Communities. ISBN 92-894-0652-6.
Decision No 1600/2002/EC of the European Parliament and of the Council of 22 July 2002 lay-
ing down the Sixth Community Environment Action Programme. Official Journal Series L No.
242 of 10/9/2002.
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phasises the need for a strong science base to inform the development of envi-
ronment policy. 
The key nature and biodiversity objectives listed under the programme in-
clude measures for the protection or restoration of nature and biodiversity
from damaging pollution, for conservation of marine and wetland areas, for
species and habitat conservation, especially to avoid habitat fragmentation
and for the promotion of the sustainable use of soil.
These objectives are to be pursued by a series of priority actions, taking ac-
count of the principle of subsidiarity and based on existing global and region-
al conventions and strategies as well as the full implementation of the rele-
vant EU acts. One of the priority actions is ‘encouraging coherent assessment,
further research and co-operation on threatened species’.2
The EU is a party to the Convention on Biological Diversity. With a view
to fulfilment of its obligations under this convention an EU biodiversity strat-
egy has been prepared as well as four EU action plans.3 One of these plans is
focused on natural resources; the others deals with integration of biodiversity
into other relevant policy sectors, notably agriculture, fisheries and develop-
ment aid.
The EU is also party to a number of other international conventions and
derived agreements, including the Bern, Bonn and Washington (CITES) Con-
ventions. The Member States and the Commission try to ensure that there is
consistency at EU level between the listings under the different international
agreements and EU Directives. Any changes to these conventions that may
have implications for the EU are carefully examined.
THE BIRDS AND HABITATS DIRECTIVES
The key instruments at EU level for nature protection are Council Directive
79/409/EEC on the conservation of wild birds4 (commonly referred to as the
‘Birds Directive’) and Council Directive 92/43/EEC on the conservation of
natural habitats and of wild fauna and flora5 (the so called ‘Habitats Direc-
tive’). Unlike some other international laws, which do not have a strong
26
2 Article 6 paragraph 2 (a) of Decision No 1600/2002/EC.
3 In February 1998, the European Commission adopted a Communication to the Council and
the European Parliament on a European Community Biodiversity Strategy (COM(1998) 42 final).
The Council endorsed the Strategy in June (Council Conclusions of 21 June 1998), as did the
Parliament in October (European Parliament. Non legislative resolution A4-0347/98) of the
same year. The Strategy foresaw the preparation of Action Plans of a sectoral and cross-sectoral
nature to ensure implementation of the Strategy objectives. In March 2001, the Commission
adopted a Communication to the Council and the European Parliament on Biodiversity Action
Plans in the areas of Conservation of Natural Resources, Agriculture, Fisheries, and Develop-
ment and Economic Co-operation (COM(2001)162 final. Volumes I-V).
4 Official Journal No. L 103, 25.04.1979, p. 1.
5 Official Journal No. L 204, 22.07.1992, p. 7.
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enforcement basis, the nature directives are legally powerful tools for the
integration of nature into other policy areas. The directives aim to conserve
species and habitats that have been identified as being of European
Conservation interest, especially through site protection under the NATURA
2000 ecological network. They also contain strict species protection provi-
sions. A comparison of some of the key provisions of the two directives is
given in Table 1.
Table 1 – Some key provisions of the Birds and Habitats Directives
Both directives are complemented by a set of annexes, which primarily relate
to listings of taxa for which specific objectives are to be achieved under the di-
rectives (Table 2). As regards threatened and vulnerable species these are pri-
marily covered by Annex I of the Birds Directive and Annexes II and IV of the
Habitats Directive. Annex I of the Birds Directive lists 181 species. Annex II
and IV of the Habitats Directive list about 700 and 820 species respectively. 
Species are listed in Annex I of the Birds Directive and Annex II and IV of the
Habitats Directive primarily because they are considered to have an unfavour-
able conservation status at European level by being endangered, vulnerable or
rare. Article 4(1) of the Birds Directive and Article 1(g) of the Habitats Direc-
tive present definitions corresponding to these categories of interest (Table 3).
Whereas the Birds Directive does not provide a category explicitly mentioning
‘endemic species’ a number of the endemic species and sub-species are listed
in Annex I of this directive.
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Birds Directive
• All bird species protected 
• No priority bird species (but indicative
list for Life-Nature funding)
• EU territory treated as a whole
• Habitat conservation measures (includ-
ing designation of Special Protection
Areas)
• Species protection provisions including
regulated hunting and trade for a limit-
ed number of species
Habitats Directive
• Only species and habitat types of EU
interest 
• Priority habitats/species - for which EU
has particular responsibility
• EU divided into different
Biogeographical regions
• Site protection measures (mainly
through designation of Special Areas of
Conservation)
• Species protection and management
provisions
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Table 2 – Purpose of different Annexes to Birds and Habitats Directives
Table 3 – Definitions of species of European conservation interest in Birds and
Habitats Directives
The listings in the annexes are mainly focused at the species level but do in-
clude sub-species, where it is considered that these are of particular conser-
vation concern. Examples include the Greenland White-fronted Goose (Anser
albifrons flavirostris) in Annex I of the Birds Directive and the Dutch sub-spe-
cies of the Root Vole (Microtus oeconomus arenicola) in Annexes II and IV of
the Habitats Directive. The lists in the annexes of the Habitats Directive in
some cases focus on groups of species (e.g. bats are listed as Microchiroptera
in Annex IV of the directive).
As regards the Habitats Directive certain species are only covered by
Annex II (e.g. Vertigo snails) or Annex IV (many bat and cetacean species),
underlining the different emphasis or possibilities for their conservation under
the directive. Some species groups such as invertebrates are poorly repre-
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Birds Directive
• Annex I – bird species in need of
special habitat protection measures
including site designation
• Annex II – huntable birds 
(II.1 huntable in all Member States:
II.2.in indicated Member States)
• Annex III – tradable birds (III.1.in all
Member States: III.2.only for indicated
Member States)
• Annex IV – prohibited methods of
capture/killing/transport
Habitats Directive
• Annex I – habitat types in need of site
protection 
• Annex II – species in need of site
protection 
• Annex III – criteria for site selection
• Annex IV – strictly protected species 
• Annex V – exploited species subject to
management 
• Annex VI – prohibited methods of
capture/killing/transport
Birds Directive
• in danger of extinction
• vulnerable to specific changes in their
habitat
• rare because of small populations or
restricted local distribution
• requiring attention for reasons of the
specific nature of their habitat
Habitats Directive
• endangered
• vulnerable (likely to become
endangered)
• rare (small populations at risk)
• endemic requiring particular attention
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sented or not covered at all under existing species lists. For example lichens
and fungi do not feature under the Habitats Directive. Up to now the empha-
sis has been on the conservation of different listed habitat types as a basis for
also conserving the habitats of these species groups.
The Habitats Directive also identifies species of ‘priority’ conservation
interest in its Annex II. These are threatened species for which the European
Union has particular responsibility given that a large proportion of their nat-
ural range falls within EU territory. Sites with priority habitat types and
species are given a higher level of protection under the directive than non-pri-
ority interests. There is no legal priority list under the Birds Directive but an
indicative list of species has been prepared for the purpose of defining prior-
ities for funding under the LIFE Regulation.
There are also some limited geographical restrictions concerning the list-
ing of a certain species under the annexes. For example the Wolf (Canis lupus)
is listed under Annex IV of the Habitats Directive for some countries where-
as in other Member States this species is listed instead under Annex V, which
deals with exploitable species that may be subject to management measures
to ensure their favourable conservation status.
Such differential listings can reflect the difficult process of negotiations
leading to adoption and subsequent adaptations of the directive, where a
species may be considered to be of conservation concern at European level but
have a favourable conservation status in one or other Member State. However,
from an EU perspective, it is generally emphasised that Member States host-
ing healthy populations of otherwise threatened species have a special contri-
bution to make to their protection within the European framework.
ADAPTING THE ANNEXES OF THE NATURE DIRECTIVES
There have been several adaptations of the annexes to both directives, princi-
pally linked to the successive enlargements of the EU, but also taking into
consideration new information on the scientific status and trends of species
and habitat types in Europe. 
Annex I of the Birds Directive, which originally contained 76 species and
sub-species has been modified on four occasions. These changes have been
mainly adaptations to successive enlargements, including the addition of en-
demic species for Macaronesia with the accession of Spain and Portugal to the
EU. However, they have also taken into account changes in the conservation
status of species. For example the Corncrake Crex crex was not listed in the
original directive but was added to Annex I in 1986 due to increased recog-
nition of its declining status in the Member States. There has only been one
removal from list. This relates to the continental sub-species of the Cormo-
rant (Phalacrocorax carbo sinensis) which was removed from Annex I in 1997
29
Red List Book oktober.  11/13/03  12:31 PM  Pagina 29
as its population was by then considered to have significantly recovered to a
favourable conservation status. 
For the Habitats Directive there have been two adaptations – one linked to
the accession of Austria, Finland and Sweden to the EU in 1995. The other
modification in 1997 aimed primarily to address gaps for Annexes I and II that
were not adequately covered during the first update. There have been no dele-
tions from the listings in this directive.
Further modifications have been prepared to adapt the directives for the
accession of eight countries from Central and Eastern Europe as well as Cyprus
and Malta, foreseen for 2004. All candidate countries were asked to make
proposals for what they considered should be part of the annexes. Following
detailed examination about 160 new species are to be listed under the Habi-
tats Directive and 13 species under the Birds Directive. These new lists will
take effect from the date of accession of these countries to the EU.
The following guidelines applied to the most recent adaptation of the an-
nexes of the nature directives. This was not to be a general revision and only
related to proposals from candidate countries. They needed to justify the sci-
entific value of their proposals in a European context. Geographical restric-
tions were only to be granted in very exceptional circumstances. The balance
and structure of the existing annexes was to be respected and no new taxo-
nomic group of species was to be included in this exercise. Taxonomically dis-
puted species and groups were to be avoided. Sub-species were to be avoided
as far as possible. The addition of new habitat types was preferred to the list-
ing of new species. The amendments to the annexes should not significantly
change the obligations of existing Member States. 
As regards the process of agreeing adaptations to the annexes the Euro-
pean Commission has worked closely with the Member States. This is pri-
marily in the framework of their Habitats and Ornis Committees, which are
committees legally established under the directives. Scientific Working Groups
comprised of experts from the Member States’ administrations advise these
committees. There has been equally close collaboration with the competent
authorities in the candidate countries, and with relevant expert groups. 
For the latest adaptation the expert evaluation process also involved the
European Topic Centre for nature protection and biodiversity of the European
Environment Agency. Use was made of different information sources such as
Bern Convention lists, IUCN Red Lists, BirdLife International references, and
national Red Lists. However, the quality of the information available has var-
ied considerably between different taxonomic groups and regions, especially
in the absence of comprehensive Red Lists based on common approaches and
methodologies at European level.
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SOME CURRENT RELEVANT PRIORITIES FOR SPECIES
AND HABITAT PROTECTION
Whereas preparations for enlargement and finalising the establishment of
the NATURA 2000 network are key priorities in EU nature policy other as-
pects, relevant to the implementation of the directives, are being developed
for which the issue of Red Lists is pertinent.
One current priority is to develop better understanding as well as agreed
approaches to monitoring and reporting under the nature directives. This in-
cludes the objective of providing an operational basis to determine if ‘favour-
able conservation status’ is being achieved for species and habitats of EU con-
servation concern, particularly with regard to the role played by NATURA
2000.
There is also increasing focus on the species protection provisions of Ar-
ticle 12 of the Habitats Directive. This has involved the establishment of a
working group of experts from Member States and non governmental organ-
isations as well as the Commission to examine the legal and technical princi-
ples underpinning species protection. This aims to provide better clarity as to
what is meant by such concepts as ‘breeding and resting places ‘ and ‘natural
range’ and how these can be applied to different species, in relation to their
biological requirements. This work may prompt reflections on future amend-
ments of the annexes of the directive.
The development of biodiversity indicators in association with the Euro-
pean Environment Agency is also an emerging priority. In this regard a proj-
ect titled ‘EU Bio-Imps’ should help develop Biodiversity Implementation In-
dicators. This work on indicators should provide a tool for further integration
of nature and biodiversity considerations into the implementation of other
policy areas such as agriculture.
There is also increased attention to the integration of environmental con-
siderations in the marine environment. This involves the development of a
marine strategy with increased emphasis on the ecosystem approach towards
management. A marine working group has been established to assist with
implementation of the nature directives in the marine environment. Whereas
in the short term the priority is on providing guidance to assist the selection
of marine NATURA 2000 sites there is recognition that in the future the
annexes of the Habitats Directive will need to be strengthened for habitat
types and species to make it a more effective tool for marine conservation.
Finally, work on supporting species action plans continues. The EU has as-
sisted the development by BirdLife International of plans for all globally threat-
ened birds and other priority bird species. Plans are being finalised as a tool
to assist the conservation and sustainable use of those huntable bird species
under the Birds Directive, which are at present considered to have an unfav-
ourable conservation status.
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SOME FINAL CONSIDERATIONS
Achieving the overall target of halting the decline of biodiversity in the Euro-
pean Union by 2010 will require a strong science based approach for policy
development and implementation. The value and potential of Red Lists in this
process needs to be fully realised.
From the point of view of the nature directives there will be a need to give
further consideration as to how to update the Birds and Habitats Directive
lists in the future. At present this is a heavy and complicated procedure, in-
volving co-decision of the Council of Ministers, representing the Member
States, as well as the European Parliament. In this regard the harmonizing and
strengthening of national and European Red Lists could provide a valuable
tool for assessments with a view to any future adaptations of the annexes. 
Objective data relevant to the life histories of different species and status
of habitats will not only help to categorise but to define priorities for future
conservation action in the European Union. Particular emphasis needs to be
given to strengthening the habitat dimension, which from a conservation pol-
icy perspective has frequently the added advantage of achieving multiple
species benefits.
One of the key challenges is categorising and dealing with species and
habitats that have an unfavourable conservation status. In this regard it will
be particularly important to develop approaches and information systems that
will enable us to determine when listed species and habitats no longer have
an unfavourable conservation status in the EU. 
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4
The Revised IUCN Red List Categories 
and Criteria: version 3.1
C. Pollock, G. Mace and C. Hilton-Taylor
BACKGROUND TO THE CRITERIA REVIEW
In 1994, IUCN – The World Conservation Union adopted new criteria for
assessing extinction risks to species (IUCN 1994). These criteria were used in
several international publications, including Birds to Watch 2 (Collar et al.
1994), the 1996 IUCN Red List of Threatened Animals (Baillie and Groombridge
1996), the World List of Threatened Trees (Oldfield et al. 1998), Threatened Birds
of the World (BirdLife International 2000) and the 2000 IUCN Red List of
Threatened Species (Hilton-Taylor 2000). The relative objectivity of the listings
in these publications has made them an excellent tool for observing changes
in status over time and this new method has attracted great interest from
wildlife agencies and management authorities, as well as the media, and is
increasingly being adopted as a global standard. Not surprisingly, there were
also some controversial elements, particularly the listing in 1996 (Baillie and
Groombridge 1996) of fisheries species, long-lived species such as elephants
and marine turtles, and the status of some small and very narrowly distrib-
uted endemic molluscs and other invertebrates.
At the IUCN World Conservation Congress (WCC) held in Montreal in Octo-
ber 1996, the Species Survival Commission (SSC) was mandated under WCC
Resolution 1.4 to:
‘within available resources, urgently to complete its review of the IUCN Red List
Categories and Criteria, in an open and transparent manner, in consultation
with relevant experts, to ensure the criteria are effective indicators of risk of ex-
tinction across the broadest possible range of taxonomic categories, especially
in relation to:
• marine species, particularly fish, taking into account the dynamic nature of
marine ecosystems;
• species under management programmes;
• the time periods over which declines are measured.’
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Under the auspices of the IUCN SSC Red List Programme, SSC set up a
Criteria Review Working Group. The task of this group was to respond to the
mandate given to SSC at the World Conservation Congress and to report any
proposed changes back to the SSC Executive Committee.
THE PROCESS
The Criteria Review Working Group consisted of 25 members (see Appendix
1), representing a wide range of expertise on animal and plant taxa, and in-
cluding people with technical knowledge about extinction risk assessments,
as well as experience in applying the Red List Criteria. This Group oversaw
the review and made the final recommendations to modify the categories and
criteria.
The review was conducted in stages as outlined below.
DATES ACTIVITY
Jan. - Dec. 1997 Correspondence and seeking input from the
members of IUCN and SSC.
Jan. - Feb. 1998 Planning for Scoping Workshop.
March 1998 Scoping workshop, London, UK. Funded by IUCN.
March - Sept. 1998 Planning and fund-raising for activities outlined
by the Scoping Workshop.
October 1998 Regional assessment working group Montreal, Ca-
nada. The meeting contributed views on region-
al assessments. Funding from Canadian Wildlife
Service.
January 1999 Marine Workshop. Tokyo, Japan. Funding from
German Government. Evaluates issues related
to marine species. Additional input from Japa-
nese meeting on Risk Assessment.
May 1999 Range Size, Habitat Areas and Dealing with
Uncertainty Workshop. Manly, Sydney, Australia.
Funding from environment and technical agen-
cies in New South Wales, Australia.
June 1999 Criterion A Workshop. Cambridge, UK. Funding
from Finnish Government.
July 1999 Review Workshop. Cambridge, UK. Criteria
Review Working Group meeting to discuss rec-
ommendations from all workshop reports, and
provide final set of recommendations. Funding
from Finnish Government.
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September 1999 Publication in Species. Draft of revised criteria
prepared and published in Species and sent to
all SSC members for comment. The draft was
translated into French and Spanish and circulat-
ed to all IUCN members for comment.
Sept. - Nov. 1999 Correspondence and seeking input from the
members of IUCN and SSC.
December 1999 Submission of re-drafted proposals to SSC
Executive Committee.
January 2000 Criteria B and D. Workshop to resolve geograph-
ical scale issues. Uppsala. Sweden. Funding
from three Swedish agencies.
February 2000 Submission of revised IUCN Red List Categories
and Criteria to IUCN Council for approval
January 2001 Publication of the revised IUCN Red List Cate-
gories and Criteria: version 3.1 in three lan-
guages (English, French, and Spanish)
The workshops from January to July 1999 followed directly from specific
issues outlined by the Scoping Workshop in March 1998. Participants at
these workshops (see Appendix 1) were selected to reflect technical and prac-
tical expertise in the areas being discussed. All workshops addressed specific
issues and attempted to deliver recommended courses of action through
analysis and discussion. In order to provide continuity and coherence to the
process, at least 4-5 members of the Criteria Review Working Group attend-
ed each topic-based workshop. In addition, each member of the group was
requested to attend at least one of the workshops.
Written reports on the workshops provide all the supporting arguments and
documentation for the final outcome of the review as presented here. All the
workshop reports adhere to a common standard, are comprehensive and will
be available as a package along with the final report from the Criteria Working
Group. Copies of reports produced so far are available via the IUCN web site
(www.iucn.org/themes/ssc/red-lists.htm) or they can be ordered directly from
the IUCN Red List Programme Officer. A full outline of the draft proposals
for amending the criteria was published in Species 31-32, pages 43-57.
Over 60 people participated in the workshops. All review group members
were involved in at least one of the topical workshops. As a result of the review
process, several new topics have become the focus of active research and pub-
lication in the academic community, e.g. handling uncertainty (Akçakaya et al.
2000), scale and area measurement (Burgman and Fox 2003), life history
impacts for threat status (Akçakaya 2002) and the nature of declining popu-
lations (Rodríguez 2002).
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CHANGES TO THE CATEGORIES AND CRITERIA
The changes described in this section follow the sequence in the IUCN rules
(see IUCN Red List Categories and Criteria: version 3.1 (IUCN 2001) also avail-
able at www.iucn.org/themes/ssc/red-lists.htm).
Introduction
The 1994 Categories and Criteria stated that the categories provide a method
for highlighting those species under higher extinction risk, so as to focus
attention on conservation measures designed to protect them. However, there
was a need for a more explicit account of the role and purpose of the Red List
(including the background and history to the current listing procedure). This
should include an account of how a listing status should be interpreted, the
relationship of the criteria to one another, their background in theoretical bio-
logy, and what they are and are not intended to indicate. The difference between
measuring threats and assessing conservation priorities also needed to be ex-
panded, as there are many people who interpret the Red List as a means of pri-
ority setting. The introduction was identified as one place where some of these
issues should be dealt with in more detail; the remainder will be covered in
detailed user guidelines that are now available from www.iucn.org/themes/
ssc/red-lists.htm.
• Outcome: 
A new introduction explains the role and appropriate uses for the cate-
gories and criteria. Particular emphasis is placed on the fact that while the
Red List may focus attention on those taxa at highest risk, it is not the sole
means of setting priorities for conservation measures for their protection.
A new version numbering has also been added.
Preamble
Various changes were made to the Preamble to reflect changes elsewhere in
the document. An area of particular importance concerned the handling of
uncertainty in the criteria. Despite the fact that the notes accompanying the
1994 criteria recognized the problem of data uncertainty, there was no clear
guidance on how to deal with it in either the assessment of species or the
interpretation of listings. This is an important problem that limits the use and
interpretation of the Red List Categories and Criteria, and leads to irresolvable
debates over particular issues. Many other problems with the criteria were
related to this issue, e.g. the use of the Data Deficient category, the lack of cri-
teria for Near Threatened, and the assessment of species whose status is
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known only from one small part of its range. New methods and approaches
developed during the review provide a better understanding of uncertainty and
offer a way forward.
• Outcome: 
1 Re-ordering of points for clarity.
2 A few small editorial changes have been made for clarity.
3 A new Figure 1 is included to reflect changes to categories (see below).
4 The section on uncertainty has been revised with the addition of a
detailed Annex 1 which provides full guidance on dealing with uncer-
tainty that is consistent with the methods implemented in the RAMAS®
Red List software package (Akçakaya and Ferson 2001).
5 The minimum documentation requirements for assessments are fully
specified in Annex 3 (IUCN 2001).
6 The section on regional level assessments has been revised to refer to
the guidelines produced by the Regional Applications Working Group.
Definitions
Many small changes were suggested in the review to improve clarity, consis-
tency and/or accuracy in the definitions of terms used in the criteria.
• Outcome: 
1 Slightly revised versions of most definitions.
2 New section to deal with scale problems under Area of Occupancy.
3 New wording for quantitative analysis to ensure that its use is clear for
cases where the modelling is of environmental rather than population
processes and is not directly equivalent to applying a full Population
Viability Analysis (PVA).
The categories
Qualitative definitions
The qualitative definitions for the threatened categories (Critically Endanger-
ed, Endangered and Vulnerable) tended to overstate the predictive accuracy of
the system. They also did not adequately convey to the general reader the fact
that it is the criteria that determine listing in the threatened categories and
that this evaluation requires a scientifically based assessment. The difficulty
was how to phrase them without using quantitative terms but still convey a
sense of urgency.
37
Red List Book oktober.  11/13/03  12:31 PM  Pagina 37
• Outcome: 
The wording for the qualitative definitions for threatened categories has
been revised.
Conservation dependent
The use of Conservation Dependent as an independent Red List Category was
not logically consistent as a taxon can be both threatened and conservation de-
pendent. In addition assessors have used this category in a variety of contexts
making it less useful than was hoped. More logically Conservation Dependent
could be used as a flag under all the threatened categories but this is not a sat-
isfactory solution, as it would require many difficult judgements to be made
about the effectiveness of conservation programmes.
• Outcome: 
The category ‘Conservation Dependent’ has been removed.
Near threatened
This category was increasingly being used more formally than was intended.
In the 1994 categories it was very loosely defined so better guidance was re-
quired on when and how to use it. The development of criteria has been sug-
gested, but this option would create many difficulties. The guidelines will pro-
vide practical and more consistent methods for determining when a species
should be listed as Near Threatened. This might be where a taxon meets only
some sub-criteria or where there is a plausible assessment of a threatened cat-
egory but the assessment based on best estimates leads to Least Concern. In
addition this category will include some taxa that previously would have been
listed as Conservation Dependent.
• Outcome: 
The Near Threatened category has been redefined to be more specific about
when it should be used and that includes some species previously classi-
fied as Conservation Dependent.
Least Concern
This category was provided to differentiate species that had been evaluated,
and found not to be threatened. This gives the impression that one is required
to conduct a formal assessment for blatantly common (weedy) taxa. From
basic observations it can be easily seen that most of these extremely common
taxa would not qualify for listing even though they have not been put through
a formal assessment.
• Outcome: 
The Least Concern category has been redefined to make its role clearer. This
has resulted in the old category of Lower Risk no longer being necessary.
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The changes to the categories has resulted in a new figure for the structure of
the IUCN Red List categories which is simplified compared to the 1994 ver-
sion (see Figure 1).
Figure 1 – New structure for the IUCN categories and criteria
Changes to the criteria
Criterion A
A number of problems with Criterion A were identified during the review pro-
cess. The quantitative thresholds used in 1994, especially for Vulnerable, may
have been too low. In addition, the rates of decline did not take into account
managed populations that are being harvested down to levels at which higher
yield is attained, or dramatic declines that occurred in the distant past but are
now halted or even reversed. The criterion also did not provide guidance on
projecting into the future, especially for long-lived species, where such assess-
ments may be both unreliable and irrelevant. Greater clarity is also required
on whether the criterion allows the use of a shifting time window for species
where only a small amount of data is available. The confidence limits on
declining population data are also an important issue as strict application of
the precautionary principle could lead to over-listing under this criterion.
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• Outcome: 
1 A new subcriterion (A1) has been added to provide higher decline rate
thresholds for species that have ceased declining.
2 A new subcriterion (A4) has been added to provide the opportunity for
shifting time windows.
3 The decline thresholds for the Vulnerable category have been increas-
ed from 20% to 30%.
4 New threshold decline rates:
Sub-criteria VU EN CR
A2, A3, A4 > 30% > 50% > 80%
A1 (decline has ceased) > 50% > 70% > 90%
Figure 2 illustrates the principles behind the changes to Criterion A. The
graph shows three kinds of decline. In (A) the population has declined rapid-
ly but then stabilizes at a new much reduced level. This population would be
assessed under the new Criterion A1 that has higher thresholds. Curves (B)
and (C) show two different ways in which declines might proceed but where
the decline is not halted. The thresholds in Criterion A2, A3 and A4 will apply
to these.
Figure 2 – Patterns of population decline to which Criterion A might apply. In (A) the
decline has ceased, in (B) the decline rate is reducing and in (C) the decline rate is
increasing.
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Criterion B
The area-based thresholds under Criterion B do not scale well across all orga-
nisms. Most of the time this is not a problem since criterion B is only intend-
ed to be applicable to species for which range area and distribution charac-
teristics are the cause of threatened status, and not those for which population
size and structure are measurable and relevant. However, the relatively large
thresholds could lead to over-listing of some locally abundant, micro-endem-
ic taxa. Scale of measurement under Area of Occupancy also has a strong in-
fluence on the resulting area.
• Outcome: 
1 A new structure for the criterion explicitly differentiates classifications
made by Extent of Occurrence and Area of Occupancy.
2 Guidelines on choosing scales for measurement of grid-based areas have
been added. This is further expanded on in the new user guidelines (see
www.iucn.org/themes/ssc/red-lists.htm).
Criterion C
In the 1994 Criteria, under one of the qualifying subcriteria, all individuals have
to be in a single subpopulation. This was too exclusive and did not allow the
listing of very skewed populations where a small number of mature individu-
als exist outside the main population.
• Outcome: 
A new form of sub-criterion C2 (ii) has been added to be more precau-
tionary, and to allow a small proportion of the population to be distinct.
Criterion D
Subcriterion D2 under Vulnerable, was intended to be used for species with
very small distributions. However, the thresholds for Area of Occupancy and
number of locations, although given as indicators, were frequently interpret-
ed too literally. Some people have argued that the subcriterion is too inclusive
and results in massive over-listing, whereas others argue that it is too exclu-
sive (for many marine species) and so is under-listing. The threats aspect
needs to be emphasized more than the restricted distribution.
• Outcome: 
Subcriterion D2 under Vulnerable has been re-worded to indicate that the
quantitative thresholds are for guidance only, to avoid over listing of mi-
cro-endemics.
41
Red List Book oktober.  11/13/03  12:31 PM  Pagina 41
CONCLUSION
The revised IUCN Red List Categories and Criteria: version 3.1 came into force
in 2001 and the aim is to keep this revised system stable for several iterations
of the IUCN Red List. This stability will enable genuine changes in the status
of species to be detected rather than to have such changes obscured by the
constant modification of the criteria.
As a result of the review process, several new topics have become the focus of
active research and publication in the scientific community. As greater clari-
ty emerges on tricky and unresolved issues, these will be addressed in a com-
prehensive set of user guidelines. The current draft of the guidelines incor-
porates elements from previous sets of guidelines (for marine fish, bryophy-
tes, trees, and the use of Criterion A) along with extensive guidelines for the
topics covered in the categories and criteria (e.g. dealing with uncertainty, the
use of different scales of measurement when calculating range areas, guide-
lines on the use of Near Threatened, Data Deficient, and Not Evaluated). The
user guidelines are intended to be a ‘living document’ in that they will be re-
vised on a regular basis as new insights are gained on the application of the
criteria to a wider range of taxonomic groups and as new developments in
conservation biology theory emerge. The first draft version of the guidelines
is available at www.iucn.org/themes/ssc/red-lists.htm.
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5
The Regional Application Guidelines
U. Gärdenfors
INTRODUCTION
There is a large and worldwide interest in producing national Red Lists or
their expanded form, Red Data Books. Historically, these Red Lists have had
different purposes and objectives in different countries, hence the adopted
criteria have varied (Burto 2003). In several countries the Red List has served
the purpose of identifying or listing species that would be encompassed by
national legislation and/or action plans. In many other countries the Red List
criteria have been set solely to identify species at risk of extinction or have
reflected a combination of extinction risk and priority for species conserva-
tion, without any direct legislative implications. With the birth of the new gen-
eration of IUCN Red List Criteria (Mace and Lande 1991; IUCN 1994, 2001)
the objective of the global Red List criteria was made clear: to reflect the rela-
tive risk of extinction without ogling at any other motives. 
Not the least because the IUCN Red List Categories are defined by quan-
titative, clear-cut, and scientifically sound criteria, they are attractive and many
countries have already adopted or considered to adopt these new criteria
(Gärdenfors 2001). Still, there are issues to be discussed and solved if the
IUCN Red List Criteria are to receive a wide acceptance and to be used in a
consistent way at national and other sub-global scales (Gärdenfors 1996). Re-
cognising these issues, the First World Conservation Congress held in Mon-
treal in 1996, adopted a resolution to develop guidelines for using the IUCN
Red List Categories at regional levels. As a result, a Regional Application
Working Group (RAWG) was formed under the IUCN Species Survival Com-
mission. The latest draft from the RAWG was recently published (Gärdenfors
et al. 2001) and the work is to be finalized during the spring of 2003. In this
paper, I will summarise the draft results (Gärdenfors et al. 2001) but also fo-
cus on the improvements that have taken place since that draft was published.
For full details, please refer to the upcoming Regional Application Guidelines,
which are planned to be published during the year 2003. It is also essential to
carefully study the global IUCN Red List Criteria (IUCN 2001) and the glob-
al Guidelines for using the IUCN Red List Categories and Criteria (IUCN Red
List Standards and Petitions Subcommittee 2003).
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SOME PREMISES AND CONCEPTS
For convenience, the word regional is used here to indicate any subglobal geo-
graphically defined area, such as continent, country, state, or province. 
Provided that the regional population to be assessed is isolated from con-
specific populations outside the region, the (global) IUCN Red List Criteria
(IUCN 2001) can be used without modification within any geographically de-
fined area. However, when those criteria are applied to part of a population
defined by a geopolitical border, or to a regional population where individuals
move to or from other populations beyond the border, the thresholds listed
under each criterion may be incorrect, because the unit being assessed is not
the same as the actual population. As a result, the estimate of extinction risk
may be inaccurate. The problem cannot be solved through any general changes
of the thresholds. Instead, the categorisation process must be conducted in a
two-step procedure in which to provide a more accurate assessment of the
extinction risk of the regional population, which will be explained below.
Even though the Guidelines may in principle be applied at any geograph-
ical scale, application within very restricted geographical areas is discouraged.
The smaller the region, and the more wide-ranging the taxon under consid-
eration, the more often the regional population will interchange individuals
with neighbouring populations. Therefore the assessment becomes less reli-
able. Still, it is not possible to provide any general guidance on the precise lower
limit for sensible application as this depends on the nature of the region, and
especially the barriers to dispersal that exist.
THE CATEGORIES
The IUCN Red List Categories (IUCN 2001) should be used unaltered at re-
gional levels, with three exceptions or adjustments.
1 Taxa extinct within the region but extant in other parts of the world should
be classified as Regionally Extinct (RE). A taxon is RE when there is no rea-
sonable doubt that the last individual potentially capable of reproduction
within the region has died or disappeared from the region or, in the case
of a former visiting taxon, individuals no longer visit the region. It is up to
the regional Red List authority to set a time limit for listing under RE, but
should not normally precede 1500 AD.
2 The category of Extinct in the Wild (EW) should be assigned only to taxa
that are extinct in the wild over their entire natural range, including the
region, but that are extant in cultivation, in captivity, or as a naturalized
population (or populations) outside the past range.
50
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3 Taxa not eligible for assessment at a regional level should be assigned the
category Not Applicable (NA). A taxon may be NA because it is not wild or
not within its natural range in the region, or because it is a vagrant to the
region. It may also occur at very low numbers in the region (if the region
has decided to use a ‘filter’ before the assessment procedure) or the taxon
may be classified at a lower taxonomic level (e.g. below the level of species
or subspecies) than considered eligible by the regional Red List authority.
In contrast to other Red List categories, it is not mandatory to use NA for
all taxa to which it applies; but is recommended for taxa where it is inform-
ative.
Figure 1 – Structure of the categories on regional level.
WHICH TAXA CAN BE ASSESSED?
The categorisation process should be applied only to wild populations inside
their natural range and to populations resulting from benign introductions
(IUCN 2001). A taxon that occasionally breeds under favourable circum-
stances in the region but regularly becomes (regionally) extinct should not be
considered. Similarly, a taxon that is currently expanding its distributional range
outside the region and appears to be in a colonisation phase within the region
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should not be considered for regional assessment until the taxon has repro-
duced within the region for several years (typically for at least 10 consecutive
years).
Taxa formerly considered Regionally Extinct (RE) that naturally re-colonise
the region may be assessed after the first year of reproduction. Re-introduced,
formerly RE taxa may be assessed as soon as at least a part of the population
successfully reproduces without direct support.
Visiting taxa, i.e., such that regularly occur in the region but still do not
breed, may be assessed against the criteria, but vagrant taxa should not be
assessed.
The regional Red List authority may decide to apply a filter, e.g. a preset
threshold of the global or continental population share, to the assessment of
breeding and/or visiting taxa. For instance, a region may decide that it will not
assess species that occur or have occurred within the last century in the region
with less than 1% of the global population. When applied, any such filters
must be clearly specified. 
THE ASSESSMENT PROCEDURE
Regional assessment should be carried out in a two-step process that is slight-
ly different for breeding and non-breeding populations (Fig. 2). 
Breeding populations
In the first step, the criteria of the global IUCN Red List are applied to the re-
gional population of the taxon (as specified by IUCN 2001) resulting in a pre-
liminary categorization. All data used in this initial assessment – such as
number of individuals and variables relating to area, reduction, decline, fluc-
tuations, subpopulations, locations, and fragmentation – should be from the
regional population, not the global population. 
In the second step, the existence and status of any conspecific populations
outside the region that may affect the risk of extinction within the region should
be investigated. If the taxon is endemic to the region or the regional popula-
tion is isolated, the Red List category defined by the criteria should be adopt-
ed unaltered. If, on the other hand, conspecific populations outside the region
are judged to affect the regional extinction risk, the regional Red List catego-
ry should be changed to a more appropriate level that reflects the extinction
risk as defined by criterion E (IUCN 2001). In most cases, this will mean down-
grading the category met by the global criteria, because populations within the
region may experience a ‘rescue effect’ from populations outside the region.
In other words, immigration from outside the region will tend to decrease ex-
tinction risk within the region. 
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Normally, such a downgrading will involve a one-step change in category, such
as moving the category from Endangered (EN) to Vulnerable (VU) or from
VU to Near Threatened (NT). For expanding populations, whose global range
barely touches the edge of the region, a downgrading of the category by two
or even more steps may be appropriate. Likewise, if the region is very small
and not isolated by barriers from surrounding regions, downgrading by two
or more steps may be necessary. 
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Figure 2 – Conceptual scheme of the procedure for assigning an IUCN Red List cate-
gory at a regional level. In step 1 all data used should be from the regional population,
not the global population. The exception is when to evaluate a projected reduction or
continued decline of a non-breeding population, in case conditions outside the region
must be taken into account already in step 1. Likewise, breeding populations may be
affected by events in, e.g., wintering areas, which must be considered already in step 1.
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Conversely, if the population within the region is a demographic sink (Pul-
liam 1988) that is unable to sustain itself without immigration from popula-
tions outside the region, AND if the extra-regional source is expected to
decrease, the extinction risk of the regional population may be underestimat-
ed by the criteria. In such exceptional cases, an upgrading of the category may
be appropriate. If it is unknown whether or not extra-regional populations
influence the extinction risk of the regional population, the category from step
one should be kept unaltered.
Visiting populations
As with breeding populations, data used in the initial step (box no. 1 in fig. 2)
should be from the regional population, not the global population. To be able
to correctly project a population reduction (criteria A3 and A4) or a continued
decline (criteria B and C) it may, however, be necessary to examine the con-
ditions outside the region, and particularly in the population’s breeding area.
It is also essential to distinguish true population changes and fluctuations
from transient changes, which may be due to unsuitable weather or other fac-
tors and may result in visitors temporarily favouring other regions. Observed
population numbers will expectedly fluctuate more in non-breeding than in
breeding populations. This must be carefully considered when evaluating the
criteria of reduction, continuing decline and extreme fluctuations.
In a second step, the environmental conditions outside (box 2e, fig. 2) and
inside (box 2f) the region should be examined. Because past or projected pop-
ulation reductions outside the region, as well as deteriorating environmental
conditions inside the region, already have been accounted for in the first step,
such changes will not lead to any adjustments in the second step. There will
be reasons to downgrade the category met in step one only when environ-
mental conditions are stable or improving. Globally very rare taxa, e.g., such
Red Listed under criterion D, should not be downgraded because a very small
global population would not be expected to produce any notable rescue effect
within the region.
Adjustments can be made to all the categories except for Extinct (EX), Ex-
tinct in the Wild (EW), Regionally Extinct (RE), Data Deficient (DD), Not Eva-
luated (NE), and Not Applicable (NA), which cannot be up- or downgraded. 
ADDITIONAL PARAMETERS
Assessment of extinction risk and setting conservation priorities are two re-
lated but different processes. Assessment of extinction risk, such as the assign-
ment of IUCN Red List categories, generally precedes the setting of priorities.
The latter normally includes the assessment of extinction risk, but also takes
54
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into account a number of other factors (Milsap et al. 1990; Master 1991; La-
moreux et al. 2003). In the context of regional risk assessments, a number of
additional pieces of information are valuable for setting conservation priori-
ties. For example, it is important to consider not only conditions within the
region but also the status of the taxon from a global perspective and the pro-
portion of the global population that occurs within the region. Consequently,
it is recommended that any publication that results from a regional assess-
ment should include at least three measures: (1) the regional Red List catego-
ry, (2) the global Red List category, and (3) an estimate of the proportion (%)
of the global population occurring within the region. 
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6
The Red List and influencing 
Policy and Private Sector 
W. Ferwerda
We all know that ecosystems decline because of human activities and popu-
lation growth. More species disappear from our planet the last few hundreds
of years than the thousands of years before. For the first time in its short his-
tory mankind is facing an extinction crisis, caused by mankind itself. The
IUCN Red List of Threatened Species is the only existing instrument which
enables us monitor this crisis. The status of the majority of vertebrate species
is becoming more and more documented. We know more about the reasons
why these species are in danger or why they became extinct. IUCN is inter-
nationally recognized because of the Red List of Threatened Species, which is
the result of the tremendous effort of the (volunteer) members of the IUCN/
Species Survival Commission and its Specialist Groups. The Red List is wide-
ly used by people and organizations, like NGOs, scientists and some govern-
mental institutes. Unfortunately the ‘real’ world, the world of the financial
markets, industry and business are not familiar with the Red List of Threat-
ened Species and its meaning. How can we change this?
When we look closer to the major threats to threatened birds, mammals and
plants, as mentioned in the 2000 Red List, we see habitat loss/degradation,
direct loss/exploitation, invasive species and pollution. The extinction crisis is
in fact closely related to economical activities, industrial development, increase
of land use for agriculture and livestock, etc. For some years the Netherlands
Committee for IUCN (NC-IUCN) worked on the impact of the Dutch econo-
my to biodiversity worldwide. The conclusion was that a small country has a
large impact on biodiversity and ecosystems worldwide and some Dutch in-
dustry and finances are direct or indirectly involved by causing those major
threats. By using visual maps, like The Netherlands and the World Ecology map,
the communication to policy makers and the private sector is stimulated and
combined with a dialogue and meetings it may form a basis for a corporate
responsibility strategy. 
The Red List is a great tool to communicate to the private sector. Unfortun-
ately, Chief Executive Officers (CEOs) of investment and transnational com-
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panies, industrial complexes and high governmental officials are until now
not or only slightly familiar with this important scientific document. Explain-
ing people from the private sector about what the Red List is, and how their
activities are related to it, would be an important first step. CEOs often under-
stand the causes of the extinction crisis, but do not know how they may con-
tribute as a company to counteract it. Communicating the Red List to the pri-
vate sector and explaining how they could anticipate in certain ‘species cases’,
would in my opinion be an additional goal of the IUCN, its members, Com-
missions and partners. As a scientific community we have many data and
more data is produced every year. The question is how are do we communi-
cate these data, if we want to support the good will in policy and private sector
to decrease their impact on biodiversity by making the right decisions.
Meanwhile we should continue in improving and harmonizing the IUCN/
Red List of Threatened Species, but while doing so, efforts should also be put
towards communication to policy makers and private sector to raise awareness
and influence them with what is behind the Red List statistics. The Red List
should play an important role in bringing together partnerships of willing
companies, NGOs and governments in saving biodiversity using the Red List.
It is the only way to realize the difficult target of the World Summit of Sus-
tainable Development in Johannesburg: halting biodiversity loss in 2010. 
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7
A Statistical Survey on European Red Lists
C. Köppel, F. Jansen, J. Burton, 
M. Schnittler, N. Hirneisen
INTRODUCTION AND GEOGRAPHIC AREA OF RED LISTS
Red Lists are scientific reports about the status of wildlife. The first were pub-
lished by the IUCN in 1966 under the name ‘Red Data Book’. Currently, about
2.000 Red List publications exist for Europe and these can be subdivided as
follows:
World-wide including Europe
Mostly published by the IUCN, e.g. 
• 2002 IUCN Red List of Threatened Species – Hilton-Taylor (compiler)
(2002).
• 1997 IUCN Red List of Threatened Plants – Walter and Gillett (eds.)
(1998).
Europe-wide
A lot of European Red Lists are published by inter-governmental bodies, such
as the Council of Europe (Strassbourg), e.g.
• Red Data Book of European Butterflies (Rhopalocera) – Swaay and Warren
(1999).
or the United Nations (Geneva), e.g.
• European Red List of Globally Threatened Animals and Plants – Economic
Commission for Europe (ed.) (1991).
but also from NGOs, such as BirdLife, e.g.
• Birds in Europe: their conservation status – Tucker, Heath, Tomialojc and
Grimmett (1994).
or experts of special species groups, e.g.
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• Red Data Book of European Bryophytes – European Committee for Con-
servation of Bryophytes (1995).
Supranational
Examples of supranational Red Lists include:
The Netherlands, Germany, Denmark:
• Red Lists of Biotopes, Flora and Fauna of the Trilateral Wadden Sea Area,
1995 – Nordheim, Andersen and Thissen (1996).
Denmark, Sweden, Finland, Russia, Estonia, Latvia, Lithuania, Poland, Germany:
• Red List of marine and coastal biotopes and biotope complexes of the Bal-
tic Sea, Belt Sea and Kattegat – Nordheim and Boedeker (1998).
Lithuania, Latvia, Estonia:
• Red Data book of the Baltic region. Part 1. Lists of threatened vascular plants
and vertebrates – Ingelög, Andersson and Tjernberg (ed.) (1993).
Spain, Portugal:
• Red List of Bryophytes of the Iberian Peninsula – Sergio, Casas, Brugués
and Cros (1994).
Britain, Ireland:
• Red Data book of Britain and Ireland: Stoneworts – Stewart and Church
(1992).
National
Examples of national Red Lists are:
• Polish Red Data Book of Animals. Vertebrates – Glowacinski (ed.) (2001).
• Red List of Plants and Animals of Slovakia – Baláz, Marhold and Urban
(eds.) (2001).
• Red Data Book of Turkish Plants (Pteridophyta and Spermatophyta) –
Ekim, Koyuncu, Vural, Duman, Aytaç and Adigüzel (2000).
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Regional
These can be subdivided as follows:
a geographical region: naturally isolated areas, like islands, e.g.
• Libro rojo de especies vegetales amenazadas de las Islas Canarias – Gómez
Campo and Colaboradores (1996).
[Remark: the Canary Islands are a part of Spain]
b ecosystem level: Nature areas, like rivers and mountains, e.g.
• Endangered fish species of the Danube river in Austria – Schiemer and
Spindler (1989).
• Threatened vascular flora of Sierra Nevada (Southern Spain) – Blanca,
Cueto, Martínex-Lirola and Molero-Mesa (1998).
c administrative units: like Federal states (Bundesländer), Cantons, Districts,
cities etc.
• Atlas préliminaire des papillons de jour de Wallonie & Liste Rouge révisée
– Goffart and De Bast (2000).
• A documented Red List of the butterflies of Flanders – Maes and Van Dyck
(1996).
[Remark: Belgium has only 5 national Red Lists but 17 regional Red Lists
of Wallonie and Flanders, e.g. the Butterflies; these may be very small,
including only a few local populations of a given species, e.g. for a city.]
• Regionale Rote Liste Lübeck – Amphibien und Reptilien – Lammert, Kahns
and Niehus (1996).
DEFINITION OF A RED LIST
What exactly is a Red List? How we can count them?
Taxonomic circumscription
A Red List publication can contain a part of a taxonomic group or in an
extreme case all major taxonomic groups of plants and animals.
Good examples of a ‘part of a taxonomic group’ are Crustacea and Insecta
which are part of the Order Invertebrates. Because of their species richness
scientists often work only on a part of a taxonomic group, such as a family e.g.
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• Butterflies, Bombyces and Hawkmoths, Noctuid Moths, Geometrid Moths
etc. of the order Lepidoptera,
• Ants, Spider Wasps, Digger Wasps, Humble Bees, Hive Bees etc. of the
order Hymenoptera,
• Tiger Beetles, Ground Beetles, Water Beetles, Leaf Beetles, Longhorn
Beetles etc. of the order Coleoptera.
These Red Lists can be published as single publications or together with other
Red Lists in a special compilation. A good example for such a compilation is
the Red List of endangered animals and plants, plant communities and habi-
tats of Thuringia in Germany (Fritzlar and Westhuis 2001). In this compila-
tion are 61 single Red Lists (e.g. single Red Lists with 11 Coleoptera, 9 Lepi-
doptera, 6 Diptera, etc.)
By contrast, there are also Red Lists which contain all major taxonomic
groups of plants and animals in one single publication, e.g.
• 2002 IUCN Red List of Threatened Species – Hilton-Taylor (Compiler)
(2002).
• European Red List of Globally Threatened Animals and Plants. – Econo-
mic Commission for Europe (ed.) (1991).
These facts make the comparison of Red Lists very difficult. But it gets even
more complicated.
Geographical consideration
In many Red Lists there are several columns for threat categories, since threat
assessments are given for subregions, too. A good example for this is the Red
List of vascular plants of Italy (Conti, Manzi and Pedrotti, 1997). This publi-
cation contains, beside the national threat classification, the Red List infor-
mation for 20 districts (e.g. Toscana, Piemonte, Sicily) in 20 columns.
So, should this publication be handled as a single Red List or as 21 Red Lists?
A further geographical problem is that the Canaries, Madeira, and Azores
are considered politically part of Europe, but are bio-geographically quite sep-
arate from Europe. The same applies to the possessions of France and other
countries overseas. For purely arbitrary reasons, the Azores, Madeira and
Canaries are included in this survey, but other overseas possessions of EU
member states are not.
Finally, there is a presentational problem with the maps used to show the
Red Lists in this paper. Because the data is presented in political units, islands
such as those of the Balearics and Tyrrhenians are included with their politi-
cal states, and Northern Ireland with mainland Britain, even though the data
may not apply to those islands (or vice versa).
62
Red List Book oktober.  11/13/03  12:31 PM  Pagina 62
Methodology
To arrive at a fast and practical solution, we adopted the following approach
for the evaluation of Red List data:
1 Classifying all lists into 31 taxonomic groups of organisms (e.g. vascular
plants, mosses and liverworts, mammals, birds, beetles and so on) 
2 Analysing presence or absence of these taxonomic groups (the minimum
was counted as one publication, the maximum as 31)
3 Analysing the number of regions and/or subregions covered by a list (if
there is more than one Red List column, the publication was regarded as
two or more separate lists, otherwise as one)
NUMBER OF RED LISTS
More than 2,000 (current and historical) European Red List publications were
evaluated in the way described above, resulting in a total of over 3,701 single
Red Lists currently known to us. From these, 139 are world-wide lists includ-
ing Europe, 94 cover the whole of Europe; the remaining 3,468 are regional
or national lists.
Figure 1 – Number of current and historical Red Lists in the different states and
regions of Europe.
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From the 3,468 Red Lists of 49 European countries and regions, Germany
has the highest proportion (1,810 lists, equalling 51.9 %), followed by UK (226
Red Lists), Austria (204 Red Lists) and Finland (144 Red Lists). On average,
there are 71 Red Lists for each of the 49 evaluated European countries and
regions (or 35 if we disregard Germany). Except for the former Yugoslav Re-
public of Macedonia, all European countries have at least one national Red
List published. However, both the number of systematic groups covered as
well as the number of regional Red Lists published varies widely: the 10 Euro-
pean countries and regions with the highest numbers of Red Lists make up
78.3 % (2,714) of all lists.
DISTRIBUTION OF RED LIST ACTIVITIES
The lion’s share of national and regional Red Lists comes from Central Europe,
Fennoscandia and the Atlantic countries, whereas the largest gaps exist in the
Mediterranean region, the Balkan peninsula and eastern Europe. In many of
these countries, only vascular plants and vertebrates are covered by Red Lists. 
Figure 2 – Current national Red Lists of Vascular Plants – distribution and year of
publication.
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Figure 3 – Current national Red Lists of Mammals – distribution and year of
publication.
Figure 4 – Current national Red Lists of Birds – distribution and year of publication.
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Figure 5 – Current national Red Lists of Amphibia and Reptiles – distribution and year
of publication.
Figure 6 – Current national Red Lists of Butterflies and Moths – distribution and year
of publication.
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Reviewing the time horizons of the Red Lists published, the Scandinavian
countries have the most current Red Lists, followed by Central Europe, and
also the states of the former Soviet Union. Except for the newly formed
republics of former Yugoslavia, most European Red Lists for vascular plants,
vertebrates but also some more conspicuous groups of insects were issued
after 1992, thus being within the time span of one decade often considered as
the time span where Red Lists should be updated in regular intervals. In these
groups, a database of national Red Lists would find solid ground and would
be a useful tool for analysing threat status and target regions for conservation
of species at an European scale.
Figure 7 – Number of current national and regional Red Lists of four vertebrate
groups.
Germany produced by far more Red Lists than any other European country,
which is in part caused by the federal organisation of nature conservation (the
highest authority is with the states, not with the federal government). How-
ever, so far no efforts have been made by Germany to adopt the IUCN cate-
gories and Criteria for a national Red List, which is in part due to the long tra-
dition and the well-elaborated national system of categories (Schnittler and
Ludwig 1996).
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SYSTEMATIC GROUPINGS TREATED IN RED LISTS
Systematic groupings treated most frequently are: 1. Vascular plants, 2. Birds,
3. Amphibians and Reptiles, 4. Fish and Lampreys, 5. Mammals, 6. Butter-
flies and Moths, 7. Mosses and Liverworts, 8. Beetles, 9. Molluscs. The least
information is available on Thrips and primitive wingless insects.
REGIONAL RED LISTS
Twenty-four of the 49 European countries and regions (= 48.9 %) have pub-
lished not only national but also regional Red Lists, e.g. the federal states in
Germany and Austria, the Swiss cantons, or the French districts.
UPDATING OF RED LISTS
Currently, we are aware of 579 national Red Lists in Europe. Most of these (83%
= 481 Red Lists) were published during the last ten years (1992-2001), 16% (93
Red Lists) were published in the period 1982 to 1991. Belgium has the oldest
still valid national Red List (although more recent publications exist for the
regions of the country). It appeared in 1969 and treats the vascular plants (La-
walrée and Delvosalle, 1969). That means: Belgian started very early (it is one of
the oldest Red Lists in Europe of all). It did not pursue further efforts to update
the national list, but publishes separate lists for Flanders and Wallonia. 
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Figure 9 – Updating of national Red Lists in Europe (time period).
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RESPONSIBLE ORGANISATIONS
With respect to the organisations responsible for the publication of Red Lists
there are three main groups: 1. Governmental bodies (about 90% of all pub-
lications), 2. NGOs (e.g., WWF, The Turkish Association for the Conservation
of Nature, The Royal Society for the Protection of Birds; many Red Lists on
birds are from NGOs), 3. Scientific institutions such as natural history muse-
ums or universities. 
CATEGORIES AND CRITERIA SYSTEM
In the categories and criteria systems used for Red Listing we find a very high
variety, and this is also the most important obstacle to come to a consistent
database of comparable European Red Lists (Köppel et al. 2000). Currently,
most states still use their own categories and criteria system, some still valid
lists use the pre-1994 IUCN categories, and even ‘mixed’ systems occur.
Figure 10 – Used Category Systems at the example of the current national Red Lists
of Vascular Plants in Europe.
To compare threat assessments made by different countries a true standardi-
sation of categories (not only category names, but also criteria systems used!)
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would be indispensable. Although being a huge challenge, it would be a very
desirable goal to develop a criteria system applicable to all taxonomic groups
(including both mosquito and elephant!) and regions (covering a city as well
as a continent!). The new (2001) IUCN Categories and Criteria version 3.2.
meet this requirement to a certain extent.
However, considerable differences still remain if one takes into account
the intention of the different categories and criteria systems currently existing
in Europe. The following table shows an example of this in a comparison of
the German categories with those of the IUCN.
The main difference between the IUCN system and the system fo German
speaking countries is that the first focuses entirely on extinction probability.
The German system asks if a species still can fulfil its role in nature. Therefore,
taxa with populations stabilized at a very low level after severe decline will be
listed under these criteria but not under the IUCN criteria.
A further difference is the existence of a category R (extremely rare) in the
German system, designed to serve practical needs of nature conservation.
This criterion establishes a watch list of extremely rare species not currently
under threat and not showing signs of decline. They have to be monitored
only since even small and local impacts can threaten the entire population of
a country.
The criteria CR, EN, VU have fixed thresholds in the IUCN system (area
of occupancy, extent of occurrence, number of mature individuals) but vari-
able thresholds regarding decline (%). The system of the German-speaking
countries works with scales, and the thresholds have to be defined for each
group of organisms and area under consideration.
The fixed thresholds in the IUCN system often cause problems when ap-
plied to countries of different size. For example, for smaller regions the thres-
holds for the number of individuals can reach the carrying capacity for a heal-
thy population, thus placing it in any case in a threat category, even if no
threat factors can be seen. This has been the case for the eagle in Switzerland,
a bird naturally requiring a large territory.
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The solution offered for the regional application of the IUCN criteria is the up
and downgrading process (Gärdenfors et al., 2001). However, this solution
has two drawbacks:
• it is a relatively rough tool compared with the very sophisticated system of
the IUCN Categories and Criteria itself, since it offers only adjustment con-
cerning the ‘whole’ categories, i.e. from CR to EN or vice versa
• it does not apply for sessile organisms. 
For the lists published so far for vascular plants, an additional problem is posed
by the fact that numbers of individuals are often impossible to count. Quite
often, grid mapping data are used, and it is often difficult to achieve compa-
rability if it comes to the grid size which was used to determine a criterion like
‘area of occupancy’. The currently published national Red Lists using the
1994 IUCN categories provide the following data:
Country Used grid sizes
The Netherlands 2000 the number of records presented are based on the  
1 x 1 kilometer grid of the topographical map
UK 1999 10 x 10 kms
Switzerland 2002 no information
Poland 2001 no information
Italy 1997 no information
Using different grid sizes, problems like the contradiction between fixed
thresholds for some criteria and the size of the country can be ‘creatively’
solved by using different ‘fringe criteria’ for the basic data used for the crite-
ria. However, this undermines the comparability of national Red Lists, and
the dangerous development would be that countries use the label ‘IUCN’ but
in fact justify the ‘fringe criteria’ to obtain the results foreseeable by ‘common
sense’. 
To tackle this problem, it would be very desirable to agree about these
‘fringe criteria’ like counting units, grid sizes, or migration objects and rates
used for different taxonomic groups of organisms.
The following publications explain in detail ‘how to use the criteria sys-
tem’ in relation to the IUCN system (examples): 
a National
• Rote Liste der gefährdeten Farn- und Blütenpflanzen der Schweiz. Ausgabe
2002 – Moser, Gygax,, Bäumler, Wyler and Palese (2002).
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• Lista Roja de la Flora Vascular Española – Lozano (ed.) (2000).
• Grundlagen zur Fortschreibung der Roten Listen gefährdeter Tiere Öster-
reichs – Zulka, Eder, Höttinger and Weigand (2001).
• Schnittler, M. and G. Ludwig, 1996. Zur Methodik der Erstellung Roter
Listen. In: Federal Agency for Nature Conservation (ed.): Rote Listen
gefährdeter Pflanzen Deutschlands – Schriftenreihe für Vegetationskunde
28: 709-739.
b General
• The Application of IUCN Red List Criteria at Regional Levels – Gärden-
fors, Hilton-Taylor, Mace and Rodríguez (2001).
c Special
• IUCN Red List Categories and Criteria. Version 3.1 – IUCN Species Sur-
vival Commission (2001).
OUTLOOK
In 2003, V.I.M. (Verlag für interaktive Medien) will make the European Red
Lists available on the web (see www.s2you.com).
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8
Red Listing in Portugal with the new IUCN
Categories and Criteria: state of the art
L. Rogado
The actual project for revising the Portuguese Red Data List will assess the
threat status of the following vertebrate groups: freshwater and migratory
fishes, amphibians and reptiles, birds and mammals. This will be the first
Red Data book in Portugal using the new IUCN Categories and Criteria (ver-
sion 3.1) and so experience with and knowledge of the new concepts, and the
use of the RAMAS Red List software (version 2.0) are being gathered, re-
viewed and discussed. For many species (in Portugal) there is a lack of data or
an uncertainty with regard to data quality. However, with these limitations,
the assessment will be done as much as possible using the available species
data, although some field work is being done to cover some of the identified
information gaps. The project runs from July 2001 until December 2003 and
the end results will be published in 2004. It is expected that about 50% of the
species will be assessed (first step) by the end of 2004. The second step, the
application of the regional guidelines, has not started yet and is planned for a
later stage.
With this paper it is intended to report on the methodological constraints and
decisions taken in applying the new IUCN Categories and Criteria in Portugal
and to launch some questions to be widely discussed between people working
on these issues in different taxonomic groups and countries.
INTRODUCTION
Red Lists in Portugal have no legal framework and are not covered by the na-
tional law but have a general acceptance and are widely used to support envi-
ronmental policies, like setting priorities or performing environmental im-
pact assessments. 
The harmonization in the assessment of the species’ threat status, within
and between countries, is a very important issue, which is recognised in Por-
tugal. In the past, when the previous IUCN criteria were used, it was also the
intention to use a widely recognised system, although the scientific basis was
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more narrow. It is my opinion that nevertheless the harmonization of Na-
tional Red Lists in Europe needs to go far beyond the decision of the applica-
tion of a common system. It demands an enormous amount of work to en-
sure the technical harmonization of the criteria application. 
This paper is divided into four parts: 1) general information about the or-
ganisation of the species assessment process in Portugal, its schedules and
frameworks; 2) decisions taken in the application of the criteria in Portugal;
3) doubts in applying some concepts; 4) problems in using the RAMAS Red
List software.
GENERAL INFORMATION
Revising Red Data Lists in Portugal is a task commissioned to the Nature Con-
servancy Institute (ICN) in Lisabon, which belongs to the Ministry of Urban Af-
fairs, Spatial Planning and Environment. Nevertheless, many researchers
from other institutes and universities from all over the country, were invited
to work together to contribute to fullfilling this objective. The present project
seeks to assess the threat status of the following vertebrates groups:1) fresh-
water and migratory fishes, 2) amphibians and reptiles, 3) birds and 4) mam-
mals. 
It will be the first Red Data Book in Portugal using the new IUCN Catego-
ries and Criteria (version 3.1 – 2001) and so experience and knowledge on the
new concepts and use of the RAMAS Red List software (version 2.0) are being
gathered and discussed.
The working team is organised in three levels. The editor’s level, co-ordinat-
ed by the ICN, is responsible for consistency in the procedures and the inte-
gration and implementation of all activities. This team, which consists of
eleven researchers, reviews and approves the work program, the work sched-
ule, the authors’ lists, the species reference lists, the content of the Red List
publication, the Red Listing methods and technical issues in the application
of the IUCN Categories and Criteria, and the final validation of the Red List
publication. The conceptual approach is taking into account suggestions from
all participants of the different levels. 
At the authors level there are four working groups with a total number of
50 researchers involved. Each working group has a co-ordinator from ICN,
who also belongs to the editor group. The authors have to suggest and discuss
the working methods, gather all available information, identify information
gaps, propose and execute some data collection, to cover the most important
data gaps, and assess the species against the IUCN criteria. 
To the third organisational level belong the local collaborators (mainly vol-
unteers), who are contacted by the authors to give relevant information on
some species, to implement some fieldwork or to do any precise task. From
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time to time, a national seminar invites all these groups to check progress and
discuss common problems and solutions. 
The project has started in July 2001 and will be finalised by December
2003, Publication of the results will take place in 2004. The programme will
make use of the available knowledge, though some fieldwork is being done to
cover some of the identified information gaps. 
In order to support the work, some relevant documents have been pro-
duced and published, such as 
• General Guidelines for the Application of the IUCN Categories and Crite-
ria in Portugal;
• Guidelines for the application of the IUCN Categories and Criteria for
fishes in Portugal and Guidelines for the use of RAMAS Red List software. 
Some IUCN documents have been translated into Portuguese: 
• Definitions of ‘IUCN Red List Categories and Criteria’ (version 3.1 - 2001);
• Definitions for ‘The application of IUCN Red List Criteria at Regional Le-
vels’ (2001);
• Summary of the table of the categories; RAMAS Red List table of threats;
and the RAMAS Red List table of conservation measures.
NATIONAL DECISIONS AND GUIDELINES IN APPLYING IUCN CRITERIA
During the assessment exercises, some problems in the application of the
concepts and of the treatment of uncertainty of data were identified. The dis-
cussion continues ,with the intention to search for solutions. In addition
adjustments have been proposed which resulted in the design of some new
procedures. 
It was decided to assess the taxa at the species level and to perform dif-
ferent evaluations for the mainland of Portugal, Madeira and the Azores, which
means that if a species occurs in all these regions, it will be assessed sepa-
rately for each region. However species with distinct populations, resident
and migratory ones like the European stork (Ciconia ciconia) and the salmon
(Salmo trutta) should also be assessed separately.
Extent of Occurrence (EOO) and Area of Occupancy (AOO)
After intense discussions on the methods to calculate the EOO and AOO and
taking into account that both have to be ‘estimated’ to be used under criteria
B, it was decided to perform the calculations as follows. 
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For EOO it was decided that, if the area is known to be significantly larger
than 20,000 km2, the area limited by the outer grid squares can be used. On
the other hand, if the area is close to 20,000, 5,000 or 100 km2, then it is re-
commended to use a more precise calculation method, which can be applied
by using the area limited by the minimum convex polygon. In both cases it
has to be considered whether the data were collected with a systematic me-
thod for all the territory (for instance an atlas) or if they came from variable
sampling, which can lead to an underestimate of the EOO. In any case, areas
within neighbouring Spanish territory and unsuitable habitats at a coarse
scale should be excluded. When data are scarce, the use of models should be
avoided and models should only be used in special known cases. 
For some particular taxons specific procedures have been agreed. For fresh-
water fishes only the freshwater area will be taken into account, as the con-
tinuous area (length x calculated width) in rivers where the species occurs. For
migratory fishes the same reasoning will be used, which means the surface area
(length x calculated width) in rivers is used until the first obstacle and for their
marine habitat the Economic Exclusive Zone (EEZ) area is used as a limit. For
marine species, like marine mammals and turtles, also the EEZ area will be
used because it is impossible to set borders in their distribution. On the other
side for migratory birds, which just pass through the country, only the area
covering the used corridor will be used. 
For taxonomic groups with a distribution atlas available (e.g. birds, reptiles
and amphibians), the sum of the occupied grid squares will be used to calcu-
late AOO. As this calculation will over-estimate the AOO for species spe-
cialised on certain habitats, the amount of suitable and available habitat (from
land use maps) can be used to obtain a more reliable value. When no atlas is
available, the AOO can only be calculated from the area of suitable habitat es-
timated within the EOO. Some species have an irregular and dynamic land
occupation pattern, like Microtus cabrerae, which uses a patched and variable
habitat due to crop rotation. In these cases not only the area used at a partic-
ular moment should be considered, but all areas potentially used if suitable
conditions can be re-established within a short time period.
The calculation of the AOO also takes into account that in some particular sit-
uations AOO ‘is the smallest area essential at any stage to the survival of exist-
ing populations of a taxon’. Therefore it was decided to exclude the corridors
between critical habitats for migratory species. For migratory fishes, the ma-
rine area should be excluded, because the inland waters are under special
threat and are essential to accomplish their life cycle. So the AOO will only be
the area (length x calculated width) in rivers until the first obstacle. For fresh-
water fishes, the AOO is the area (length x calculated width) in rivers, where
the species actually occurs. Semi-aquatic species, like amphibians, will be
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treated as fishes and so, the AOO is the area (length x calculated width) in
rivers where these species actually occur and often also the area in the mar-
gins with an adequate width. Other examples are some colonial nesting birds
to which the AOO is the area of the nesting place (e.g. an islet) and for cave
dwelling bats, the roosting areas are used for the AOO.
Reversibility of reduction causes
To address this issue, negative impacts should be considered reversible, if it
is known how to exclude them. Even if at the moment there is no budget for
conservation action, but it is expected be available in the next 3 generations,
they should be considered as reversible. On the other hand, if you know how
to exclude the causes, but the solution is too difficult to implement, then the
negative aspects should be taken as irreversible. Examples of this are dams
that have an expected ‘life’ of a 100 years and a low probability to be removed,
as well as the effects of introduced taxa (invasive species), whose eradication
is unlikely.
Location
According to the IUCN definition as ‘a geographical or ecologically distinct
area in which a single threatening event can rapidly affect all individuals of
the taxon present’ some reasoning was made in order to get a more precise
interpretation of this concept. In this sense ‘rapidly’ means faster than the
recovery capacity of the species. ‘Affect’ doesnot necessarily imply mortality,
it can also refer to modification of the reproduction rate, which can signifi-
cantly and negatively modify the species viability in that precise location.
Species mobility and colonisation ability should also be taken into account. If
the population can move to another place and maintain its viability, the threat
should not be considered a ‘serious’ one. 
Regarding the assessment of the number of locations it was considered
that climatic changes at a global level should not count as a threatening event,
as they occur at very large geographic and time scales and are difficult to mea-
sure. For migratory fishes, each watershed area where the species occur,
should correspond to one location, because if a dam would be built downstream,
it would prevent the access of the species to the whole watershed and vise
versa. 
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DOUBTS IN APPLYING SOME CONCEPTS AND
IN THE TREATMENT OF UNCERTAIN DATA
Some doubts and difficulties in the application of the IUCN system are still
present and the discussion is ongoing. With this paper it is expected that a
wide discussion and exchange of experiences will bring some useful recom-
mendations. The main problems are related to the following topics.
Generation length
The most common method to calculate it will probably be:
Generation length = age of maturity + 0,5 * (length of reproductive period in life
cycle)
Nevertheless length of reproductive period in life cycle is difficult to know for
many species of which the biology is poorly known. It is important to know if
maximal longevity could be used and what kind of correction should be done.
Scale correction factors
It is unclear if it is really necessary to standardise estimates between species
with similar habitat requirements or to use the finest scale for species with
better data (quantitative and qualitative). Another problem is to standardise
estimates for species, where the AOO was not calculated, using grid squares
but minimum convex polygons or linear area calculations (see above EOO
and AOO), although grid squares could be projected over these maps
Qualifiers
It is clear that the use of qualifiers is of extreme importance in the new IUCN
criteria, because some criteria can only be applied if the data have a certain
quality and precision. 
For instance the number of mature individuals has to be estimated to be
applied for criteria C and D. So it is important to clarify the adequate qualifi-
er when using data resulting from inquiries, survey data, index of abundance
or the total population size. 
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Extreme fluctuations
There are some doubts how to deal with this subject.. This is a typical prob-
lem for freshwater fishes. For instance the Saramugo (Anaecypris hispanica) is
a small endemic threatened freshwater fish species which occurs in intermit-
tent small rivers in the Guadiana watershed, at the South of the Iberian Pe-
ninsula. During summers most of their populations stay confined to small
pools. Sometimes these pools dry out completely and in this situation there
are high local mortalities. This means that it can be considered an extreme
fluctuation both in the number of mature individuals as in AOO. Another
example is migratory fishes, as the Sea lamprey (Petromyzon marinus), which
enter the freshwater systems during winter. There is a positive relationship
between the number of animals entering the watersheds and the river flows,
and so big variations can occur between years with heavy rainy and dry years.
The question is if such seasonal and annual variations can be considered as
extreme fluctuations.
Extent of Occurrence and Area of Occupancy when data are scarce
This is a particular problem for freshwater fishes, especially because data are
scarce and these parameters have to be estimated. One possibility is to use
habitat extrapolation models, but there are no good habitat use models for
fish, because data on ecological behaviour are missing for several species.
Another possibility is to work at a sub-basin scale but this will result in an
over-estimation, because the sampling grid is very broad.
Other issues which need more discussion
This is the case for calculating reduction and continuing decline and the con-
cept of ‘Moving window’ reduction. 
PROBLEMS IN APPLYING RAMAS RED LIST SOFTWARE
The RAMAS software (version 2.0) is a useful tool for assessing the species
threat category under the IUCN system. However, some particularities must
be well understood so that all users follow the same procedures.
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‘Unknown’ versus the qualifier used
For almost every parameter, of which data are entered in RAMAS Red List
software, it is requested to specify a qualifier describing the reliability of the
value: if it is observed, estimated, projected, inferred or suspected. But instead
of giving a value for the parameter it is also possible to say the value is ‘un-
known’. In this case different qualifiers applied to ‘unknown’ have different
effects on the results: (1) if the qualifier is too weak for a given criterion it is
the same as ignoring that parameter; (2) if the qualifier is enough to apply this
specific criterion it will give all possibilities of threat categories because the
program takes a precautionary approach. In fact, this is a question that needs
more reasoning but it was advised by the IUCN Red List Programme to use
very wide limits for the parameter instead of ‘unknown’ in order to allow the
use of the qualifier ‘estimated’.
Logical parameters (True/False, Yes/No, 0-1)
When it is not possible to be certain about the answer, RAMAS allows to use
a number between 0 (false) and 1 (true) reflecting one of the situations: the
degree of plausibility in the statement or the reliability of the information
about that aspect of the population. This can lead to some mixture of both sit-
uations. In this project it has been suggested to the authors, when using a
value between 0 and 1, it should preferably reflect the biological situation of
the species instead of percentage of authors who agree with the statement. In
any case the value should be explained in the notes.
Population
Under the tab population in RAMAS the past and future number of mature
individuals can be specified. These parameters are not used directly but can
be used to calculate past reduction automatically in the reduction tab. In this
project it has been suggested that these values should only be filled in if there
is enough data about the population itself and not if data is taken from other
variables that are indirectly related to the number of mature individuals. In
this case it was thought to be better to answer ‘unknown’ (with the qualifier
estimated). 
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All individuals in one sub-population?
The RAMAS uses the answer to this question under the ‘Fragmentation’ tab
to evaluate criteria C2a(ii) ‘at least (96%) of the mature individuals are in one
sub-population’. The problem is that if you answer no to this question the
software takes it as a zero and RAMAS does not apply the criteria C2a(ii).
Nevertheless you can have 96% of the mature individuals in one sub-popula-
tion and in fact they are not all in one population. In this case if you answer
0,96 then it applies criteria C2a(ii). In this situation the possibility that this
percentage reflects the authors opinion is even more questionable.
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9
Red Listing Policy in the Netherlands
P. Joop
In the Netherlands the Ministry of Agriculture, Nature management and Fish-
eries is responsible for the release of Red Lists since the 1990’s. A Red List
gives an overview of species breeding in the Netherlands which are endan-
gered. This can mean that a species has disappeared or that it is on the verge
of disappearance. 
The specific status of a species is determined by two parameters: trend and
rarity. The used categories of status are: extinct, critically endangered, endan-
gered, vulnerable, near threatened (and least concern, is: not threatened at the
moment).
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Through the years the Red Lists have been considered as a thermometer for
biodiversity in the Netherlands. It helps policymakers to focus political atten-
tion (preservation plans, budget) towards those species which need the at-
tention most. This makes a Red List an interesting instrument: in itself it is a
100% ecological instrument, it can be considered as a shortlist of endangered
species. Within active nature policy it is an instrument, which helps to divide
available funds/budgets between different kinds of species, which are in
some kind of (protectional) need. Within a more passive policy (protection,
preservation), it gives politicians an instrument to value nature in general
within the process of environmental planning. For instance the planning of a
new Highway may take into account the distribution of the number of Red
List species in the area. 
The overall objective is to move species from a higher threat category to a
lower threat category, or even get them removed from the list so in the end
the Red List will get shorter. 
Although Red Lists have been frequently used in nature conservation, nature
development and environmental and spatial planning, the lists as such didn’t
have a formal status in the 1990’s. With the new legislation of the Flora and
Fauna Act in April 2002 however, the existence and purpose of ‘lists’ have
been underlined, and the authorities are obliged to give special policy atten-
tion to the species on these lists (for instance: research to improve knowledge
of the species). The Red List, as said, includes various threat categories: ex-
tinct, critically endangered, endangered, vulnerable, near threatened and least
concern. At this moment (March 2003) the Ministry of Agriculture, Nature
Management and Fisheries has a special policy attention for Red Lists and is
preparing a methodology to implement the categories of the Red List within
the intention of the Flora and Fauna Act.
POLICY APPROACH
The protection of nature in the Netherlands is set out on two tracks: protecion
of land (area) and protection of species. For the protection of land, a Main
National Ecological Structure (EHS) is laid out over the country. Within this
structure the emphasis lies on the development and conservation of nature
values. Realising a structure like that is a process which takes decades. Mean-
while certain species have arrived in the danger zone and they can’t simply
wait for the realisation of a nation-wide safe heaven to be accomplished (the
EHS): immediate action is needed. Here is one of the main reasons for the
necessity of a specific policy on the protection of species. This is also the case
for all species which are distributed mostly outside this structure and won’t
be protected by the realisation of the EHS. The Ministry of Agriculure, Nature
management and Fisheries focuses on so-called ‘target species’ in their spe-
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cies policy. These species can be considered both nationally and internation-
ally endangered. Therefore the list of target species contains more species than
the lists with Red List species. Target species are a compilation of:
• Species from the appendices of the European conventions for the protec-
tion of Birds (appendix 1) and Habitats (appendices 2 and 4) which occur
in the Netherlands; 
• IUCN global Red List species (2000);
• Species for which the Netherlands is important, although not as breeding
ground;
• National Red List species.
IUCN INCORPORATED?
With the actualisation of the Red List of Birds in the Netherlands, the Minis-
try of Agriculture, Nature management and Fisheries is strongly motivated to
make use of the IUCN criteria. Not only to make the Dutch Red Lists com-
patible with Red Lists of neighbouring countries, but also to add insight on
the threat status of species on the national Red Lists as they already exist. The
Red List of Birds, which will be completed in 2003, is considered as a pilot. It
will make use of two methods and deliver two lists, one nationally oriented list
which makes it possible to compare the list with the former Red List of Birds
from 1996, and which makes it possible to compare the list with Red Lists of
other European countries.
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Incorporated
Mammals 1994
Birds 1996
Reptiles and Amfibians
1996
Fish (fresh water) 1999
Butterflies 1995
Grasshoppers and
Crickets 1999
Dragonflies 1999
Fungii 1996
Lichens 1998
Planned for 
incorporation
Fish (salt water)
Caddisflies (Trichoptera)
Stoneflies (Plecoptera)
Mayflies
(Ephemeroptera)
Flatworms (Tricladia)
Bryophytes
Vascular plants
Mollusks (fresh water)
Bees
Planned for 
actualisation (incl.
IUCN 2002 criteria)
Birds
The government Red List program in the Netherlands (2002):
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In my personal opinion, the use and application of the new (2001) IUCN
Categories and Criteria is a matter of concern. The descriptions I have seen
point out several ways to estimate the threat category of a species. Terms used
here are: observed, estimated, inferred, suspected. This does not seem very
accurate and either is not a very simple version of algebra. It seems like IUCN
has confidence in the determination of the status of species with these crite-
ria. To policy advisors like myself, it looks that with the new IUCN criteria
researchers and others may get into a debate about the most realistic status of
a species, without reaching agreement. The Dutch way to assess the status is
more straight forward in the same order of one plus one makes two. I hope that
the IUCN criteria turn out to be the same concerning complexity and even
more concerning outcome. To accomplish this I make a plea for a closer co-
operation between the two worlds of research and policy.
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Ecological networks and the protection 
of Red List species
G. Bennett
INTRODUCTION
The development of the ecological network model has its origins in the grow-
ing awareness among those actively involved in the conservation of biodiver-
sity that:
• the protection of individual biological elements – predominantly a limited
number of exceptionally valuable natural areas and threatened species – is
not succeeding in arresting the decline in the integrity of the protected
areas and many species populations
• the viability of species populations is dependent on the existence of a par-
ticular complex of environmental elements, processes and conditions
rather than on simply segregating and isolating the populations from hu-
man influences
• the increasing extent and intensity of human activities in the landscape
and their impact on biodiversity cannot be compensated through addi-
tional site- or species-protection measures alone.
Efforts to meet these challenges have encouraged the development of models
that extend the scope of conservation actions beyond the traditional emphasis
on the protection of threatened species and valuable sites. Significantly, de-
spite the wide diversity of situations, means and perspectives through which
conservation actions are being taken, two generic goals can be discerned in
many of the newer approaches, namely that (1) ecological functions are to be
maintained and (2) natural resources are to be used sustainably.
Various operational models have been devised to meet these generic goals.
These models are known by a variety of appellations. Most common are eco-
logical network, reserve network, bioregional planning and ecoregion-based conser-
vation. IUCN uses the term ecological network, which is the convention that
will be used in this paper.
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An ecological network can be regarded as: A coherent system of natural and/
or semi-natural landscape elements that is configured and managed with the
objective of maintaining or restoring ecological functions as a means to con-
serve biodiversity while also providing appropriate opportunities for the sus-
tainable use of natural resources.
Note that, as discussed above, this definition has two key components: the
maintenance of ecological functions as a means of conserving biodiversity
and the sustainable use of natural resources. An ecological network aims to
achieve these twin objectives by creating an infrastructure that facilitates eco-
logical functioning but also accommodates a degree of human exploitation of
the landscape where this is compatible with, or contributes to, the conserva-
tion of biodiversity.
To some extent the various approaches applied in different regions represent
differences in scope or emphasis with regard to the balance between biodi-
versity conservation and the exploitation of natural resources. However, all of
these models aim to achieve the two generic goals noted above and can there-
fore be regarded as comparable approaches. And although the emphasis of
the initiatives varies, a number of elements can be discerned which are com-
mon to all the approaches. These are:
• a focus on conserving biodiversity at the ecosystem, landscape or regional
scale
• an emphasis on maintaining or strengthening ecological coherence, pri-
marily through providing for ecological interconnectivity
• ensuring that critical areas are buffered from the effects of potentially
damaging external activities
• restoring where appropriate degraded ecosystems
• promoting complementarity between land uses and biodiversity conserva-
tion objectives, particularly by exploiting the potential biodiversity value of
associated semi-natural landscapes.
These approaches do not, therefore, stake a claim to the landscape in a way
that fences off the entire countryside from all human activities. They aim,
rather, to focus conservation action on those areas and on those species com-
munities that harbour environmental values which are crucial to the mainte-
nance of ecological functions, and also to delineate human activities in such
a way that they are both economically viable and ecologically sustainable.
Although the first manifestations of the ecological network model date from
the 1970s, it was only during the 1990s that the approach attracted sufficient
attention and credibility to become widely applied. Today, over 150 regional-
scale networks are known to be under development or in the course of
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implementation in both developed and developing countries, including over
50 in Europe. These initiatives can be found on all continents except
Antarctica, in a wide range of biogeographic zones and in landscapes varying
from highly exploited to virtually pristine. The network concept was original-
ly conceived as a means of reconciling the needs of biodiversity conservation
with those of economic development in man-exploited landscapes in the more
developed countries. However, recent years have seen increased attention for
the potential value of the model in developing countries where there is an
urgent need to secure sustainable development in regions characterised by a
rich biodiversity and economically valuable natural resources and where local
populations are often dependent for their welfare on the continued function-
ing of ecosystems.
One of the most interesting aspects of the ecological network model is the
variety of scales at which it is being applied. The majority of networks are ap-
plied to a geographical region, such as a watershed, a mountain range or a
natural community, although in many of the cases where the initiative is part
of government policy or planning, the region may be delineated by a sub-na-
tional administrative unit or even an entire country. However, the model is
also being used to frame conservation actions at both lower and higher scales.
At one extreme, networks are being developed to conserve biodiversity at the
local level, such as the many municipal projects in Denmark and the Nether-
lands. At the other extreme are cases where the model is being used as the
basis for a strategic approach to biodiversity conservation at the supra-conti-
nental scale, such as the Pan-European Ecological Network and the Western
Hemisphere Shorebird Reserve Network.
ECOLOGICAL NETWORKS AND THE PROTECTION
OF SPECIES POPULATIONS
Virtually all of the European ecological network initiatives aim to conserve
both species populations and habitats. However, the criteria for selecting the
priority species for protection vary substantially from network to network.
Moreover, most European networks aim to conserve several categories of pro-
tected species, although in a few cases only a single type of priority species is
identified for conservation action. Thus, the types of species protected through
the networks include those identified as:
• endangered species (for example, the Swiss National Ecological Network)
• threatened, vulnerable and rare species, species that have seriously
declined due to loss of biotope, and species for which a special interna-
tional responsibility is carried (the Dutch Ecological Network)
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• keystone species, focal species and ‘species of special concern’ (WWF’s
Carpathian Ecoregion Initiative)
• flagship species (for example, the Transnational Ecological Network)
• endemic and relict species (for example, the Ecological Network of the
Orenbourg Region)
• species of European importance (the Pan-European Ecological Network)
• in a few cases, national and regional Red Lists (for example, Ukraine’s
National Ecological Network and the Heart of Russia network).
Given the fact that virtually all European ecological networks include species
protection as one of their principal objectives, it is interesting that the net-
works apply such a wide range of criteria in selecting the priority species for
conservation action and that so few networks explicitly use the Red Lists as a
basis for identifying priority species.
There are three obvious reasons for this apparent anomaly:
• the primary focus of many networks is to conserve a particular habitat type
rather than priority species populations as such, but conserving the habi-
tats will serve to conserve the respective species populations, and particu-
larly those species included in the Red Lists;
• some networks have a particular or a limited conservation objective (such
as the Wallonian Ecological Network: ‘the overall improvement of the sta-
tus of Wallonia’s biodiversity’);
• some networks are in an early phase of development and have not yet
established the species protection criteria.
It should be noted that the failure of most ecological networks to explicitly in-
clude the Red Lists among their criteria for identifying priority species is not
to say that populations of Red List species are not targeted for protection.
However, it is not possible on the basis of the data assembled to date to assess
to what extent the European ecological networks that do not explicitly use the
Red Lists as a frame of reference to identify priority species do in fact aim to
conserve these species populations through their other conservation criteria.
This will certainly be very limited for some networks that focus on only a very
limited number of species, such as the Transnational Ecological Network (one
flagship species) and the PLANECO project in the Italian Appenines (the
brown bear, the wolf and several ungulates) or very particular types of habitat
(such as the European Coastal and Marine Ecological Network or the Forest
Habitat Network in Scotland). However, in many cases there will almost cer-
tainly be a substantial degree of congruence or a close relationship simply be-
cause, on the basis of the criteria applied, large numbers of priority species
have been identified. For example, the Volga-Ural ecological network has iden-
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tified over 300 species for protection and both the Romanian and Slovakian
networks are targeted at over 40 priority species.
CONCLUSION
The ecological network is becoming increasingly applied in countries around
the world as a model for reconciling the conservation of biodiversity with the
exploitation of natural resources.
In Europe, ecological networks are being developed in most countries, and
virtually all of these networks include species protection as one of their prin-
cipal objectives. These initiatives go beyond the legislative requirements for
species protection since they aim to conserve and, where appropriate, restore
both habitats and ecological coherence. They therefore have the potential to
make an important contribution to the conservation of species populations.
However, few networks use the respective Red Lists as an explicit criterion for
identifying the species that are to be the target of conservation action. Although
it seems, on the basis of existing information, that many of the networks tar-
get Red List species, it is not clear to what extent this is the case. It is never-
theless reasonable to assume that most networks will in practice make an im-
portant contribution to the conservation of Red List species populations.
It would therefore be instructive to carry out a detailed comparative analysis
of the available data on ecological networks in order to determine which Red
List species are being targeted by the existing networks as priority species and
to identify important omissions for further action by IUCN. This relatively
simple exercise would enable IUCN to establish a full picture of the extent to
which Red List species are the subject of conservation action across the con-
tinent and to prioritise further actions to promote the conservation of Red List
species populations in Europe.
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Summary of the discussion
O.S. Bánki and H.H. de Iongh
The first day of the seminar mainly focused on Red Listing Policy in Europe.
It was agreed upon to discuss the technical aspects of the application of the
IUCN Criteria and Categories (C&C)in more detail on the second day of the
seminar. 
During the morning session the representative of the Dutch Ministry of
Agriculture, Nature Management and Fisheries stressed the importance of
the harmonization of Red Lists in the case of supra-national ecosystems and
the establishment of a European Ecological Network. In the Netherlands nine
Red Lists have been published to date and these are used for priority setting
for nature conservation in a multi annual plan until 2004. Dutch Red lists
have a legal status (Flora and Fauna Act) and are used for national nature con-
servation policy. The existing Dutch Flora and Fauna Act also relates more
directly to the European Habitat and Bird directives. The representative of the
Netherlands Committee for IUCN (NC-IUCN) therefore proposed 1) to in-
clude for discussion the relevance of European legislation and 2) to discuss
not only the harmonization process in terms of the European Union, but to
extent the discussion to Europe as a geographical unit. Both these statements
were endorsed by the participants. 
Discussions proceeded on the role of the European Union in the Red Listing
process in Europe. The representative of the European Union stressed the
importance of European Red Lists as a means of communicating the status of
the European nature to policymakers. This was seconded by the participants.
Several questions were posed about the EU-Directives (Habitats and Birds)
and the processes of updating and maintaining these. It was acknowledged
that the Annexes of these Directives are not perfect and need regular updates.
Red Lists can and should be used as an input for these updates, but they are
not yet used in an optimal way, due to inconsistencies in the Red List method-
ology.
The Annexes of the Habtitats Directive have been updated four times ( a.o.
to fill gaps for the Boreal region in 1997), those of the Birds Directive have
been updated two times. An example of changes in Annex I of the Bird direc-
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tive is the removal of the cormorant (Phalacrocorax carbo sinensis) in 1997 and
the addition of the corn crake (Crex crex) in 1986.
Usually, changes to the EU-Directives are made on the basis of proposals
by member states. Networks like IUCN can also make proposals, but individ-
uals are not eligible to propose changes. The timing of proposals is an impor-
tant success factor, and should be taken into account. With respect to main-
taining the EU-Directives, the possibilities for sanctions and compensations
were put forward. When conflicts arise on the maintenance of the EU-Direc-
tives, these disputes can be addressed at the Court of Justice of the European
Communities in Luxembourg. Sanctions could be a result of this legal pro-
cess. The EU does not provide compensations for nature conservation in rela-
tion to agricultural subsidies and possible negative effects arising from these,
but there are possibilities for co-financing of nature conservation activities.
Overall, it is not a current strategy of the EU to develop new Red Lists, but the
EU rather encourages others to do so. The EU-Environmental Agency could
be a key strategic partner in the development of new European Red Lists. The
morning session ended with a discussion on how to deal with Global Warm-
ing and small regions or countries with respect to the Regional Guidelines for
applying IUCN Red List Criteria. In the case of changes caused by Global
Warming it is agreed that the best thing to do is to re-evaluate the complete
assessment, since many factors and ranges are affecting species change be-
cause of Global Warming. It is recognised that the new IUCN C&C may show
a bias for species, which live in the edge of there range, which will in partic-
ular be relevant for small regions or countries. Politically the EU does not dis-
tinguish between smaller and larger countries.
In the afternoon session, participants commented on the large amount of Red
Lists in Europe, with Germany being by far the country with the most Red
Lists. The occurrence of taxonomic problems between lists is seen as one of
the barriers for reaching harmonization. A proposal was made to follow the
Flora and Fauna Europea, as well as to consult the European specialist
groups, as a scientific sounding board if problems with scientific names and
synonyms are encountered during comparisons of different Red Lists.
Besides this, the existence of other systems for the establishment of Red Lists
with a broader purpose than merely the estimation of extinction risk as is the
aim of the IUCN C&C, was indicated as another barrier for harmonisation.
Many of the current Red Lists in Europe are not solely aimed at estimating
extinction risk, but include also priorities for conservation.
The objectivity and flexibility to changes of the IUCN C&C system was ques-
tioned. The representatives of the IUCN Red List programme indicated that
there are approximately 140 persons involved in the development of the new
IUCN C&C, and that there is objectivity in the application of the criteria be-
cause statements and documents on the status of species should always be
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given, leaving little room for abuse and speculation. The status of a species
can always be challenged through communication with the relevant specialist
group.
During the panel discussion with the speakers of the first day the relevance of
Red Lists for policy was discussed. Some participants stated that as long as
Red Lists have no legal binding, their relevance for policy is of less impor-
tance. There was a plea for the establishment of a body that oversees if Na-
tions are doing well with their species, and for the start of a process of trans-
lating Red Lists to legal instruments. Others argued that Red Lists, such as the
Global IUCN Red List, are scientific lists which should be constantly updated,
and should thus be flexible. By giving the Red Lists a legal character, con-
flicts between conservation and development efforts would only get more
complicated. Moreover, not every conservation goal can be placed in a legal
instrument. There are other instruments, such as voluntary initiatives, that
could be more successful. The choice of instruments should depend on the
particular circumstances involved.
The discussion proceeded on the effectiveness of Red Lists for biodiversity
conservation. 
The example was given of the Jehova witness who was impressed by read-
ing the Bible, but questioned if the reading as such would bring him to heav-
en. What does it mean for conservation if one country has many Red Lists and
another country has only a few? Has the existence of Red Lists proven to be
effective for biodiversity conservation in those countries? Some stated the lim-
ited use of Red Lists for policy in this respect. Some questioned the effective-
ness of Red Lists to conserve biodiversity in general. For example, in several
countries, the existence of Red Lists for vascular plants did not protect certain
species from disappearing. Trade-offs seem to be unavoidable; if you protect
one group of organisms, you do not protect another. The issue whether to pro-
tect species and/or habitats was central in the discussion. Some thought a
choice should be made between policy targeted on species or on habitats.
Others argued that habitats are central to species protection, and habitats and
species should be targeted at the same time. However, problems arise in the
relation between a species and a habitat approach. An example was given from
Eastern Europe, where 30% of the bird species are included in the important
bird areas, indicating that 70% of the bird species are living outside these
areas. Perhaps the relation between Red List species and the habitat approach
should be reviewed. The concept of ecological coherence is seen as important
to reduce problems between species and sites. In some cases the establish-
ment of Ecological Networks might be an option, since protection of entire
ecosystems is often not realistic. However, the concept of Ecological Networks
is still seen as too philosophical by some. Besides this, what seems to work in
e.g. the Netherlands, might not work in Eastern Europe. It was agreed that the
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relevance of Red Lists for conservation should be maximized. It was also stat-
ed that of the more than 50 existing ecological networks in Europe do not tar-
get Red List species, while they have the potential to promote these Red List
species. The reason may be the existing inconsistency in Red List methodolo-
gy in the European region. NATURA 2000 is among these European net-
works.
Furthermore, the participants agreed that Red Lists serve as a starting point.
Red Lists are important for communication purposes on biodiversity towards
policy makers, but also to the wider public. Other initiatives, like the Global
Biodiversity Information Facility, could also be vehicles for communication.
For setting real priorities for conservation a broader scope, involving more
issues and factors, is needed. Cross-compliance and integrating biodiversity
conservation in other sectors, e.g. by the use of the ecological footprint con-
cept, is needed to reduce negative effects. Red Lists could help in communi-
cating this message. Overall, the participants endorsed a general plea for the
establishment of more European Red Lists instead of only national Red Lists.
However the two approaches are complementary. The new IUCN C&C could
play an essential role in establishing harmonization for these Red Lists. At the
moment, countries hardly use Red Lists of other (neighbouring)countries.
However for supra-national ecosystems and the status of biodiversity in
Europe, European Red Lists are highly relevant. Policy makers are confronted
with a large set of Red Lists in Europe and a variety of discussions and issues
involved with these. Specialists on biodiversity should realise that policy mak-
ers crave for simple concepts, and do not want to unravel all the difficult tech-
nical problems; ‘they do not want to know how the car works, but just want to
drive it’. For effective policy in the European region the development of
European Red Lists would be the best option, although it was realised that the
approximately 3700 Red Lists now existing in Europe have local legal, politi-
cal and emotional importance.
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PART II
Workshop Session I
Crex crex (D. Nill/Foto Natura)
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Threat descriptors and extinction risk –
the Austrian Red List concept
K.P. Zulka, E. Eder, 
H. Höttinger and E. Weigand
INTRODUCTION
Red Lists of threatened species are among the most important conservation
tools. At the beginning, they were mainly political instruments to raise aware-
ness of the problem of species extinction. Nowadays, they have become indis-
pensable tools for environmental control, in particular on a national scale.
Red List categorisations can be decisive for the allotment of financial means
for species conservation programmes, they delineate sanctuaries and they
substantiate environmental impact studies. With their increased scope, how-
ever, national Red Lists face new requirements with regard to consistency,
categorisation accuracy, repeatability, data documentation and regional com-
parability.
When an update of Austrian Red Lists of threatened animals was due in
2000, two series of Red Lists had already appeared (Gepp 1983; 1994). For
the new version, it was evident that the progress achieved during the IUCN
discussion process (Mace and Lande 1991; IUCN 1994; Gärdenfors 2000)
had to be reflected in a new Austrian concept for threat assessment. However,
a direct adoption of the IUCN criteria was fraught with difficulties: 
1 In 1999, guidelines for the national implementation of the IUCN criteria
were still at a preliminary stage (Gärdenfors 2000); 
2 Several problems, e. g. the question of grid cell scale for the application of
IUCN criterion B, were not solved at that time (Palmer et al. 1997); 
3 Invertebrate experts expected difficulties when applying the strict numer-
ical threshold criteria, in particular with regard to population decline, in
the light of the paucity of existing data. More flexibility with regard to the
variety of data types would also have been desirable; 
4 A more detailed data documentation system appeared to be necessary (cf.
Mrosovsky 1997). On a national scale, explicit reference to existing faunal
databases seemed a desirable goal. 
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During discussion with experts, it became increasingly evident that major
inconsistencies in previous Red Lists were consequences of ambiguities in
the meaning of ‘threat’. Depending on the organism, Red Lists displayed con-
servation value, rarity, population decrease, priorities, extinction risk or even
beauty of an organism, most often a mixture of these properties. Already
acknowledged by Mace and Lande (1991), Red List categorisations cannot be
objectively achieved as long as value-laden components such as conservation
priorities are part of the listing result.
However, even if such components are excluded, threat can be defined at
three different logical levels (Harcourt and Parks, 2003; Harcourt, in litt., 3
March 2002): (1) Causes of threat: habitat destruction, habitat fragmentation,
hunting or anthropogenic pressure of any other kind. (2) The response to
these threat causes, or ‘susceptibility to threat’ (Harcourt and Parks 2003): a
scattered distribution, small and declining populations (cf. Caughley 1994).
(3) The final consequence: extinction in the past or increased extinction risk
in the future (Fig. 1).
The IUCN criteria A to D define threat in terms of level 2, in terms of threat
correlates. Criterion E, by contrast, defines threat in terms of extinction prob-
ability per unit time. The advantage of such a definition is its generality. A
probabilistic measure of threat can be compared across organism groups, life
forms, old and new lists. It has a clear and unambiguous meaning. Extinction
risk is the most relevant information for species conservation programmes.
Among the five IUCN criteria, Criterion E assumes a special position, since it
integrates information captured by the other criteria. As Keith et al. (2000)
formulate: ‘The attributes in rules A-D serve as surrogates for extinction risk,
which is addressed directly in rule E’. However, at present, categorisation
using the IUCN criteria A to D frequently disagrees with a numerical analysis
using criterion E (Gärdenfors 2000; T. Regan in litt., 17 September 2002).
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Figure 1 – The logical levels of the meaning of ‘threat’.
Causes
• habitat destruction 
• fragmentation
• hunting 
• overexploitation
Result
• extinction
• extinction risk
• probability per unit
time
Susceptibility
• small and declining
populations,
• small ranges
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CONCEPT
The main idea behind our Austrian concept is to use the relationship between
various threat factors, correlates or threat indicators on the one hand and ex-
tinction probability on the other hand to substantiate the Red List categorisa-
tion. We use eight quantities, ‘abundance’, ‘abundance trend’, ‘range trend’,
‘habitat availability’, ‘habitat trend’, ‘direct human influence’, ‘immigration’
and ‘other risks’ and call them ‘threat descriptors’ without having to decide
whether they are causal factors of extinction risks or just correlates. From a
particular combination of these threat indicator values, we infer extinction
risk, expressed in terms of extinction probability per unit time (Fig. 2).
The assessment process starts with an Austrian species checklist, which
already exists or has to be compiled for the assessment process. For every spe-
cies, relevant data are collected, e. g. by counting database records, by com-
paring older and recent record numbers to identify trends, by comparing
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Figure 2 – Calibration of threat descriptor scales and assessment procedure. In the
first step, raw data are mapped on a uniform numeric scale. Then, data of eight
descriptors are integrated using decision rules in a dichotomous key. The resulting
categories are defined as in IUCN criterion E. The calibration can be improved by an
iterative trial-and-error process. Well-known organisms or species for which popula-
tion viability results are available are good starting points, other species can be inte-
grated by interpolation.
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habitat requirements of the species with the availability of the habitat type.
The next step is crucial: The raw data are mapped onto unified tenpartite
descriptor scales, which have to be calibrated in an appropriate manner. Well-
known species are a good starting point for calibration, e.g. species of which
all existing populations including their prospects are known, species for which
population viability analyses have been calculated, or species which are so
abundant that they can be considered safe without reasonable doubt. These
species span the descriptor scale in which other species can be integrated by
interpolation according to their raw data values.
The combination of descriptor values then leads to a threat category by a
set of decision rules. However, the large set of threat descriptors would make
logical AND-OR decision rules very complicated. A dichotomous decision key
is a more user-friendly way to integrate the information of various threat
descriptors into the single quantity ‘threat’, which is defined as in IUCN cri-
terion E. This serves two purposes: (1) it limits the infinite ways to calibrate
abundance scales to a few meaningful ones, (2) it makes the final statement
comparable across regions, organism groups, and Red Lists. Evidently, the
scale calibrations need to be optimised in an iterative trial-and-error process.
Descriptor scales can be linear or non-linear.
The dichotomous key is based on a simple model (Fig. 3). A monotonic
relationship is assumed between abundance values and extinction risk. The
key starts to categorise abundance values in a preliminary way. In a second
106
Figure 3 – Model on which the categorisation key is based, integrating abundance
and abundance trend (or similarly: habitat availability and habitat trend). A risk zone
near small abundance values is assumed. Extinction risk depends on the length of the
species’ trajectory within the risk zone.
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step, trend data modify the preliminary categorisation. The model behind this
step assumes a risk zone, where a species will plunge into or emerge from,
depending on the trend. Species in the risk zone, but with a positive trend,
will have a lower extinction risk than species without a positive trend. A sim-
ilar consideration can be applied to habitat availability and habitat trend, which
means that categorisation can be based on abundance data alone, or habitat
data alone, or on both descriptor sets combined. 
Other threat descriptors like ‘direct human influence’, ‘range trend’ or
‘immigration’ modify the categorisation obtained by the basic descriptors. A
wide range of properties and threat scenarios can thus be incorporated into
the assessment process.
The Red List contains the threat category, termed in international IUCN
abbreviations, the scientific name, the authority of the species and the Ger-
man name (Fig. 4). A status column indicates a specific checklist position, e.g.
for introduced species or visitors. Then, values of the eight threat descriptors
follow. Thus, determinants of threat are visible at a glance: the threat de-
scriptor number sequence tells a short story about the nature of threat im-
pinging on the species. The following column links to a text box in which in-
107
Figure 4 – Layout of the Red List. For explanation of the columns, see text. Species in
the threat categories EX to NT, species in the category DD and species with exclama-
tion marks in the ‘responsibility’ or ‘action’ columns are printed in shaded rows.
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formation of any kind can be entered to justify the categorisation, to compare
current with previous categorisations or to provide biological information.
The last two columns are not part of the threat assessment process. The
penultimate column lists national responsibility derived from the percentage
of range situated within Austria. The last column, named ‘call for action’, dis-
plays priorities for those species that should receive special care in the future,
be it because of high responsibility, flagship- or keystoneness, data deficits,
lack of knowledge or a high threat category. Which measures are necessary is
detailed in the text box.
DISCUSSION
A first series of Red Lists of threatened animals in Austria compiled accord-
ing to the new scheme is presently in the press, namely lists on mammals,
birds, grasshoppers, water beetles, neuropterids and butterflies. For almost all
groups, sufficient data were available to assess the first threat descriptor
‘abundance’. In most cases, the number of localities was used to calibrate the
descriptor values. However, for birds, breeding pairs (reproduction units) pro-
vided a more accurate raw data set to enter the assessment process.
Difficulties were encountered with the second threat descriptor, abun-
dance trend. Except for water beetles, where old collections provided an unbi-
ased reference data set, expert opinion often had to replace trend calculations.
Even for birds, trend estimations were only possible at a very crude scale.
Likewise, habitat availability was difficult to determine. CORINE land cover
data (Aubrecht 1998) permitted a first estimation, but habitat requirements
never matched CORINE land cover types exactly. In most cases, threat assess-
ment using abundance data was more accurate than threat assessment rely-
ing solely on habitat data.
However, even if all threat descriptors have to be based on expert opinion
and no explicit data are available at all, the system provides a transparent and
consistent way of threat categorisation within an group of organisms. Data
improvements of any kind can be seamlessly integrated, as soon as they are
available. Like in any measuring process, comparability is not so much a ques-
tion of using precisely the same instruments and methods. This would be
desirable, but is difficult to achieve and precludes any methodological improve-
ments over time. Agreement on definitions and quantities to be assessed, by
contrast, permits a variety of approaches to be compared within some limits.
Compared to the IUCN criteria, which define strict numerical thresholds
to delineate threat categories, the Austrian system is fuzzier. However, the
process is transparent and justification of every detail is provided. In particu-
lar, the group-specific calibration process has several advantages: (1) Data of
any kind can be used. If breeding pair data are more accurate than grid cell
occurrence data, there is no obstacle to use them; (2) Incomplete data can be
108
Red List Book oktober.  11/13/03  12:31 PM  Pagina 108
incorporated. Abundance records are never complete, they always constitute
an unknown proportion of the true area of occupancy of a species. In inverte-
brate groups, this proportion can be very low; (3) The relationship between
abundance, abundance trend and extinction risk can be fine-tuned according
to the size, the trophic position, the survival strategy, and the life form of the
organism. For a particular scale calibration, the IUCN criteria appear as a spe-
cial case in the system; (4) A close connection between raw data and final cat-
egorisation result is an inevitable consequence of the calibration process. If
necessary, any risk categorisation can be traced back to the original data, of
which the source is indicated in a methods section.
In summary, the Austrian Red List assessment scheme can be regarded as
a generalisation of the IUCN criteria A to D, aiming at a better correspon-
dence between surrogate criteria (mainly based on abundance and abundance
trend) and extinction risk. Alternatively, the categorisation system may be
viewed as a very broad interpretation of the term ‘numerical analysis’ in IUCN
criterion E, collecting data on various threat factors, quantifying them and
integrating them into a single statement. In any case, the system is intended
to produce categorisations that are compatible with IUCN standards while
providing extensive documentation of the data sources available on a nation-
al scale
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Red Lists in Flanders:
scale effects and trend estimation
L. de Bruyn, A. Anselin, D. Bauwens, S. Colazzo, 
K. Devos, D. Maes, G. Vermeersch and E. Kuijken
INTRODUCTION
It is estimated that about 40,000 to 50,000 species (2.8% of the world’s bio-
diversity) occur in Belgium (viruses, Bacteria, Protista, ‘Algae’ not included),
80% can be found in Flanders (Gysels 1999; Van Goethem 1998). Of these,
75% are invertebrates (insects, spiders, a.o.), 24% are ‘plants’ (vascular plants,
mosses, lichens and fungi), whereas vertebrates (birds, mammals, reptiles
and amphibians) constitute the remaining 1%. Most likely, the reported fig-
ures are substantial underestimations, especially for invertebrates. As an
example we can cite the insect order Diptera (Flies, mosquitoes, midges). At
present, about 4,500 species of Diptera are reported for the Belgian fauna
(Grootaert et al. 1991). However, based on the checklists of the surrounding
countries, it is estimated that the total species richness could amount to over
6,000 species. This implies that for about 1,500 to 2,000 species it is even
uncertain whether or not they occur in Flanders. If we extrapolate this to the
other insect orders and invertebrate groups, this would imply that thousands
of organisms still remain to be discovered.
For Flanders, Red Lists have been compiled for mammals (Criel 1994),
carabids and cicindelids (Desender et al. 1995), amphibians and reptiles (Bau-
wens and Claus 1996), dragonflies (De Knijf and Anselin 1996), spiders
(Maelfait et al. 1998), freshwater fish (Vandelannoote et al. 1998), breeding
birds (Devos and Anselin 1999), butterflies (Maes and Van Dyck 1999),
mosses (Hoffmann 1999a), lichens (Hoffmann 1999b), mushrooms (Wal-
leyn and Verbeke 2000), grasshoppers and crickets (Decleer et al. 2000),
long-legged flies (Pollet 2000) and vascular plants (Biesbroek et al. 2001). The
Red List categories are those proposed by the IUCN Species Survival Com-
mission (IUCN Species Survival Commission 1994), adapted for Flanders
(Maes et al. 2003; Maes and Van Swaay 1997). The knowledge on the status
of Flemish biodiversity is strongly biased towards vertebrates and vascular
plants of which the status of respectively 100% and 58-70% of the species has
111
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been established. On the other hand, the status for fungi and invertebrates is
only known for respectively 10% and 5-6% (Table 1).
Overall, for all Red-Listed taxa combined (4,264 species), one third is extinct
in Flanders or threatened (Red List categories critically endangered, endan-
gered and vulnerable) (Fig. 1, De Bruyn 2001). About 7.5% (319 species) are
locally extinct, i.e. no records since 1980. About 30%, or 1,279 species (or 47%
– 2004 species, if one includes susceptible species), are threatened in one
way or an-other. When we extrapolate these relative figures to the estimated
numbers of organisms that should occur in Flanders (taking into account the
proportion of ‘Belgian’ species living in Flanders, and the number of ‘undis-
covered’ invertebrates), we get a rough estimate on the status of biodiversity
in Flanders. Of the 42,000 species occurring on the Flemish territory, about
14,000 should occur on the Red Lists, of which 5,000 are extinct in Flanders.
This implies that many species went extinct before they were discovered in
Flanders. In all probability, these figures are an underestimation of the real
situation because groups such as algae, unicellular organisms (± 5,000 in the
Netherlands) or Bacteria (>1,000 in the Netherlands) were not taken into
account.
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Table 1 – Estimated number of species and number of species with known Red List
status for the major taxa of Flemish flora and fauna
Estimated # species Red List status known
% of total Number % of total
fauna in with known with known
Belgium status status
Belgium 40 000-50 0001
Flanders 32 000-40 000 80%
Fungi 5000-6000 16% 552 10%
‘Flora’2 2 680-3 600 8% 2 089 58-78%
Invertebrates 24 000-30 000 75% 1 365 5-6%
Vertebrates 295 (± 5003) 1% 295 (100%)
1 Not included: Virusses, Bacteria, Protista, ‘Algae’
2 Flora includes vascular plants, mosses, lichens
3 ± 500 species includes non breeding, migratory birds
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The previous paragraphs treated the state of nature based on long-term data
collected during the previous century (since 1900). Trend analyses are based
on relatively large sample surfaces (e.g. 4 x 4 km, 5 x 5 km UTM grids). How-
ever, it was shown that for common species, population losses fail to be de-
tected on these grid maps. For species of intermediate rarity, grid maps may
identify species decline, but usually underestimate population losses
(Thomas and Abery 1995; Van Dyck 2000). Larger grid cells may contain sev-
eral populations of a species. When some of these disappear, this is not re-
flected in the distribution maps since a grid square only becomes empty when
the last population gets extinct. Therefore it is proposed to monitor changes
of species status more intensely on a finer scale (Thomas and Abery 1995).
The latter is illustrated with data from two vertebrate groups and one inverte-
brate, viz., breeding birds, amphibians and butterflies.
BREEDING BIRDS
In 1994, a project started to census rare (45 species) and colonial (15 species)
breeding birds in Flanders (Devos and Anselin 1996). Since then, the target
birds are monitored annually using the standardised and detailed territory
mapping method as described in Hustings et al. (1985) and van Dijk (1993).
The research areas are visited several times during the breeding season (March-
July). All territories are mapped and the breeding pairs and/or nests are
113
Figure 1 – Relative distribution over Red List categories of the screened Flemish biota.
Data are based on the Red Lists of mammals, breeding birds, amphibians, reptiles,
fish, dolichopodids, butterflies, carabids, dragonflies, spiders, grasshoppers, vascular
plants, mosses, lichens and a number of mushroom groups.
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counted. The results are reported at regular intervals (Anselin et al. 1998;
Devos and Anselin 1996).
At present, 31 of the 62 species are only represented by less than 10 breed-
ing pairs (Fig. 2a). Between 1994 and 1996, the number of breeding pairs de-
creased for 12 species, increased for 22 species, while it was stable or fluctu-
ating for 28 species. Most species that were represented with only few breed-
ing pairs in 1994 showed a decreasing trend (Fig. 2b) (examples are Great
Grey Shrike – Lanius excubitor, Penduline tit – Remiz pendulinus) or showed
no clear trend. However, many of the latter are already so rare (e.g. Wryneck
– Jynx torquilla, Corncrake – Crex crex, Melodious warbler – Hippolais poly-
glotta) that the slightest decrease would wipe them out. For only few (e.g.
Bittern – Botauris stellaris, Common gull – Larus canus, Little bittern – Ixobry-
chus minutus) the situation seems to improve. All birds with over 100 breed-
ing pairs are stable or increase (Blue heron – Ardea cinerea, Rook – Corvus
frugilegus, Cormorant – Phalacrocorax carbo, Herring gull – Larus argentatus).
Important to notice is that for some of the more common colony breeders
(e.g. Little Tern – Sterna albifrons and Sandwich Tern – Sterna sandvicensis) all
breeding pairs are confined to a single colony, which also makes them vulne-
rable. For example, the Sandwich Tern decreased from over 1,500 breeding
pairs in 2001 to ± 40 in 2002!
AMPHIBIANS
Presence/absence data in 4 x 4 km Universal Transverse Mercator (UTM)
squares of species distribution maps, showed that several species declined
significantly or even became extinct during the last century (Bauwens and Claus
114
Figure 2 – Breeding success of 62 monitored rare and colony breeding birds in
Flanders. 2a – Breeding density frequency distribution (number of breeding pairs); 
2b – Mean trend for the period 1994-1996 in the number of breeding pairs (data are
mean ± S.E.).
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1996). The Yellow-bellied Toad – Bombina variegata is extinct since 1984,
while only few populations (most very small with less than 10 calling males!)
of the Tree Frog – Hyla arborea are left at present. The rare species such as
Midwife Toad – Alytes obstetricans or Common Spadefoot – Pelobates fuscus
were the first to show decline (except for Palmate Newt – Triturus helveticus
and Great Crested Newt – Triturus cristatus, which show a modest upward
trend). On the other hand, populations of species with relative wide distribu-
tions (e.g. Alpine Newt – Triturus alpestris, Common Newt – Triturus vulgaris)
appear to show stable or even increasing numbers of occupied grid cells (Fig.
3a).
In 1999-2001, a detailed inventory campaign was set up in Flanders (Colazzo
et al. 2001). The research was focussed on areas for which detailed invento-
ries from the near past were available (period 1975-1989: De Fonseca 1980;
Sanders 1987). This made it possible to get well-documented abundance and
distribution trends over the last decennium for a number of species (Colazzo
et al. 2002). Overall, about 1600 ponds, scattered over 9 regions, were exam-
ined, of which 750 were visited during both time periods. Analyses of distri-
bution changes were carried out only for common amphibian species, since
these species were the most likely not to have shown significant changes with
the grid counting method. The study focussed on the Common Toad – Bufo
115
Figure 3 – Distribution and trends for Flemish amphibian species. 3a – Relationship
between abundance and trend (# 4 x 4 km UTM squares before and after 1980); 
3b – Mean amphibian species specific turnover between 1975-1989 and 1999-2001
(detailed pool inventarisation) (data are mean ± S.E.).
Com
m
on frog
G
reen frog
Com
m
on toad
Alpine new
t
Com
m
on new
t
C
ha
ng
e 
in
 n
um
be
rs
 (
%
)
Red List Book oktober.  11/13/03  12:31 PM  Pagina 115
bufo, the Green Frog – Rana esculenta-synklepton, the Common Frog – Rana
temporaria, the Alpine Newt and the Common Newt.
The combined data for all species and regions showed that the actual num-
ber of local populations was only 64% of the formerly recorded number,
which implies a reduction of about 1/3 over the past 15-25 years. All species
studied show a decreasing trend (Fig. 3b). This trend was strongest for the
Green Frog (-41%) and the Common Newt (-48%). The reduction for the
Common Toad is only moderate (-15%) and does not indicate a significant
reduction in the number of local populations. 
BUTTERFLIES
The Flemish butterfly atlas contains about 190,000 records, collected since
1830 (Maes and Van Dyck 1999; 2001). Butterfly presence is recorded in 5 x 5
km UTM squares. Distribution and trend analyses were performed with the
year 1991 as a pivotal date. During the last century, butterfly diversity contin-
uously decreased, at first slowly, but later much faster (8-fold!) during the sec-
ond part of the 20th century (Maes and Van Dyck 2001). As a result, butter-
fly species richness declined with 30% from 62 in 1900 to 47 species at pres-
ent. Another 50% is threatened (Maes and Van Dyck 2001). Compared to the
period before 1991, the distribution range of 17 species shrunk (decline of at
least one Red List category), 20 species were more or less stable (no category
change) and 11 have extended their range (Maes and Van Dyck 1999). These
changes are not equal for different Red List categories (Fig. 4a). In general,
species that were common to very common in the past (e.g. Meadow Brown
– Maniola jurtina, Holly Blue – Celastrina argiolus, Map – Araschnia levana),
are stable, or even increase their distribution further (except for Small Copper
– Lycaena phlaeas, Wall Brown – Lasiommata megera and Small Heath –
Coenonympha pamphilus). On the other hand, rare species such as Queen of
Spain Fritillary – Issoria lathonia, Purple Emperor – Apatura iris, or White
Admiral – Ladoga camilla, further decline (except for Small Skipper –
Thymelicus sylvestris, Brown Argus – Aricia agestis and Marbled White –
Melanargia galathea). 
The distribution of the Alcon blue, Maculinea alcon, is restricted to the
Campine Region in Flanders (Maes and Van Dyck 2001). Before 1991, it
occurred in 39 (20%) of the 194 5 x 5 km UTM squares of the Campine
Region (Fig. 4b). Between 1991 and 1998 this reduced to 20 squares (10%).
In 1999-2000 this species only occured in 12 squares (6%). Overall, the dis-
tribution area of the Alcon blue declined by 69%. However, a recent study of
the ecology and distribution of the Alcon blue showed that the situation is
even worse (Van Reusel et al. 2000). During this study, all known existing
populations were recorded. The distribution was assessed at three levels. On
the 5 x 5 km scale, the butterfly occurs in 13 of the 644 Flemish UTM squares,
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or 1.84%. On the 1 x 1 km scale, M. alcon occurs in 23 of the 14,325 UTM
squares (or 0.16%). Finally, the effective number of populations (35) covers
42.33 ha of the total Flemish territory of 1,378,767 ha, or 0.003%. In other
words, the distribution figure based on the 5 x 5 km squares (area of occu-
pancy) overestimates the real distribution by 600% (area of occurrence).
The causes of the biodiversity crisis are well known and include human
impacts on habitats (habitat destruction, degradation, fragmentation, and
restructuring) and on organisms (overexploitation, introduction of exotic
competitors, predators and parasites, and creating new pests) (Mooney and
Cleland 2001; Pimm et al. 1995; Vitousek et al. 1996; Wilson 1991). For
Flanders, the same disturbance factors were cited (e.g. Bauwens and Claus
1996; Dumortier et al. 2003; Kuijken et al. 2001; Maes and Van Dyck 2001).
Environmental pressure on nature is strong in Flanders due to the high pop-
ulation densities, leaving only about 11% of the territory for nature (De Bruyn
et al. 2002). The remaining surface suffers strongly due to environmental
pressures (Van Steertegem 2001). One of the main impacts is from agricul-
tural practice. Agriculture is extremely intensive in Flanders, emitting Euro-
pe’s highest levels of nutrients into the environment (OECD database for
2001 at www.oecd.org). This over-fertilization is causing species extinctions;
for example it is one of the main reasons why nearly a third of the area’s but-
terfly species have been wiped out during the past century (Maes and Van
Dyck 2001). The farming system also influences the distribution and abun-
dance of farmland birds (Alford and Richards 1999; Chamberlain and Fuller
2001; Donald et al. 2001). For instance, agricultural intensification is blamed
for the plummeting populations of the House Sparrow, Passer domesticus, in
Western Europe in recent decades (Hole et al. 2002).
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Figure 4a – Relationship between abundance and trend for Flemish butterfly species
(ratio # 5 x 5 km UTM squares before and after 1991). 4b – Distribution map of the
Alcon Blue (white = before 1991, grey = 1991-1998, black = 1999-2000).
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Red List of reptiles & amphibians 
in the Netherlands 
R. Creemers
INTRODUCTION
The latest official National Red List for reptiles and amphibians of the Nether-
lands has been published in 1996. It was the result of a project of four
months, financed by the Dutch Ministry of Agriculture, Fisheries and Nature
Management. This Ministry is responsible for the Red List program and its
implementation in legislation and nature management. 
This project was one of the first larger projects for the foundation RAVON.
This foundation is supported by 800 volunteers, of whom 200 to 300 are
actually active in field research in the Netherlands. 
In the Red List project the first two months were spent on collecting data
from 15 different data sets. Reporting took about 6 weeks, so there was little
time left for the analysis of data. After consulting several Dutch herpetolo-
gists, we have chosen for a rather simple and straightforward interpretation
of all available distribution data. Thus an estimate could be made for the na-
tion-wide decline of species and their former and present distribution. Since
old data are often incomplete or inaccurate, corrections of old data are in-
evitable but sometimes risky, especially for the most abundant species in the
category safe/low risk. For vulnerable, endangered and critically endangered
species, we made a realistic and conservative estimate of trends and decline.
METHODS
Species were classified according to the IUCN categories defined in 1994. For
the present purpose, the IUCN classification was modified sligthly by the Dutch
government. The status of species was defined by comparing the present dis-
tribution (1985-1994; abundance in 5 by 5 square kilometers) with the distri-
bution before 1950. Trend was divided into 4 linear steps and abundance into
4 non-linear classes (<1%, 1-5%, 5-25% and > 25%). The combination of trend
and abundance yields 15 possible combinations and 5 categories (Table 1). 
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Table 1 – Possible combinations of trend and abundance
abund. → <1% 1-5% 5-25% <25%
trend
↓
0-25% Susceptible Safe/Low risk Safe/Low risk Safe/Low risk
(SU) (S/LR) (S/LR) (S/LR)
25-50% Vulnerable Vulnerable Vulnerable Safe/Low risk
(VU) (VU) (VU) (S/LR)
50-75% Endangered Endangered Vulnerable Susceptible
(EN) (EN) (VU) (SU)
75-100% Critical Endangered Vulnerable
(CR) (EN) (VU)
The Red Data List for Reptiles and Amphibians of 1996 was based on 133,000
records. In 2002 this data set already contained 230,000 records. The status
of different species was determined by comparing abundance and trend in
1986-1996 vs. the first half of the 20th century. A correction of the data was
necessary to compensate for missing data in the period before 1950. There-
fore we had to make some assumptions about the amount of habitat loss.
HABITAT LOSS
Large parts of the most important potential habitat (heathland and moors) for
reptiles has gradually been converted into arable land and pastures. The re-
maining parts are degraded in suitability for reptiles. All seven reptile species
have suffered substantial habitat losses. Within their natural range, there is
hardly any new colonisation. Leading Dutch herpetologists are convinced that
the recent distribution of most reptiles is confined to areas in which the
species were already present in previous periods. 
The main cause of declines of Amphibian populations in the Netherlands
is the conversion of heathland and moors into arable land and pastures,
urbanisation and direct habitat destruction in rural landscapes. For the Red
List amphibians we also concluded that the recent distribution is confined to
areas in which the species were already present in previous periods. 
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RESULTS
Out of 23 species, fifteen were evaluated for the Red List. These fifteen species
are, according to the (1994) IUCN criteria, classified as Red List species. Eight
species are classified as ‘safe’ or ‘at low risk’. Ordered by rate of decline these
species are: Rana temporaria, Bufo bufo, Rana esculenta, Triturus alpestris,
Triturus vulgaris, Rana ridibunda, Lacerta vivipara and Bufo calamita. The last
two species will most probably enter the Red List within the next ten years.
‘Vulnerable’ species are Rana lessonae, Triturus helveticus, Rana arvalis,
Triturus cristatus, Alytes obstetricans, Anguis fragilis, Lacerta agilis, Natrix natrix
and Vipera berus. 
Four species were classified ‘Endangered’: Pelobates fuscus, Salamandra
salamandra, Hyla arborea and Coronella austriaca.
Two species (Bombina variegata and Podarcis muralis) are listed as ‘Criti-
cally Endangered’. These species are extremely rare and have shown a decline
in population size, which exceeds 75%. The numbers in which they occur are
so marginal that extinction of the last natural populations is likely.
In general the Dutch reptiles are more seriously endangered than amphib-
ians. Out of the seven indigenous reptiles, six are on this Red List. For the
amphibians nine out of sixteen species were selected.
POSITIVE TRENDS
As a result of habitat management and species conservation volunteers were
able to stop (and even reverse) in some cases the decline of populations. The
decline of populations of Podarcis muralis, Hyla arborea and Alytes obstetricans
is, at least in some regions, stopped and in some cases populations are grow-
ing again. Examples of population growth for these rare species is given in
Fig. 1 and 2. The lessons we learned about conservation of these species have
been implemented for the habitat management of other populations in the
Netherlands. Some endangered species have colonised some of their lost ter-
ritory again. This proves that populations can grow as a result of good habitat
management. These positive trends will be incorporated in the next Red List. 
A new Red List is scheduled for 2006. This new List will be composed accord-
ing to the new, revised IUCN criteria. Because of the immobility of most her-
petofauna species we expect little changes in distribution ranges of species.
However, application of the new IUCN Categories and Criteria could influ-
ence the status of species sligthly. We expect the Red List will not be short-
ened and that two species (Lacerta vivipara and possibly Bufo calamita) wil
enter the list. 
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Figure 1 – Number of calling male common tree frogs (Hyla arborea) in Zuid-Esch-
marke.
Figure 2 – Population-growth for common wall lizards (Podarcis muralis) in Maas-
tricht (De Hoge Fronten, 1977-2001). 
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For the foundation RAVON the Red List is an important instrument to eval-
uate our species protection programme. We use it as a tool to set priorities in
conservation efforts. 
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Red Listing in Estonia
V. Lilleleht
INTRODUCTION
Despite the simplicity and a rather high level of unification of principles used
for the compilation of Red Data Books these principles have changed quite a
lot overtime. This is especially the case in Eastern Europe, where Red Data
Books have even become legal state documents. The history of compiling Red
Data Books in Estonia has also been complicated and controversial. Up to
now, three Red Data Books (Red Lists) have been completed in Estonia. This
article is meant to give an overview of the compilation process of these three
Red Data Books.
ESTONIAN RED DATA BOOKS
The introduction and maintenance of the Estonian Red Data Book was initi-
ated by the Commission for Nature Conservation of the Estonian Academy of
Sciences. The book was compiled during 1976-1979 in general accordance
with the IUCN rules for Red Data Books at that time. As required, the instruc-
tion for compiling the Estonian Red Data Book was approved by the Council
of Ministers. The book was issued in four copies, and it consisted of separate
sheets containing information about the state of threatened taxa (species and
subspecies), their distribution, population size, habitat and included also pro-
tection measures already undertaken or proposed to be taken in the near
future. The book was designed for specialists to be used in professional work.
The Red Data Book meant for a wider public was issued in 1982, and it con-
tained brief data not only on threatened species but also on all species placed
under full protection (Kumari 1982).
In 1981, the Law on the Protection and Utilization of Fauna, valid in the
Soviet Union, was adopted, with slight modifications, in Estonia. According
to this law, the maintenance of the Red Data Book was legitimazed and all
species included were consequently considered fully protected. At the same
time, the Estonian Red Data Book was to comprise all species entered into the
Red Data Book of the Soviet Union, which happened to occur (even occasion-
ally) in Estonia. For revising and updating the lists of the Estonian Red Data
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Book, a new list of threatened species occurring within the Estonian territory
was drawn up in 1985-1988. The Commission of the Red Data Book of Esto-
nia was established by the Government. In accordance with the instruction of
the Red Data Book, suggestions about entering species into this book were to
be made again by the Commission for Nature Conservation of the Estonian
Academy of Sciences. Lists of species to be included into the new Estonian
Red Data Book were compiled and approved by the Commission of the Red
Data Book. Although the book was not fully legitimatized because of large-
scale reorganization activities that started after restoration of the independent
state of Estonia, the lists of threatened species were published and can be very
rightly regarded as the second Estonian Red Data Book (Red List). Since ac-
cording to the law on the protection of fauna, enforced on the example of the
respective Soviet law, full protection of species was possible only by entering
them into the Red Data Book, the second Estonian Red Data Book contained,
besides the lists of endangered species, also a separate supplement including
two categories of species. This supplement contained a large number of spe-
cies which had traditionally been fully protected or utilized in Estonia, despite
the fact that their survival was not endangered.
During 1986-1993 Estonian specialists participated in the compiling of
the Red Data Book of the Baltic Region. It contained, among other lists, also
Estonian lists of threatened vascular plants, amphibians, reptiles, birds and
mammals (Ingelög et al. 1993). They were based on the lists of the second
Estonian Red Data Book with only a few specific alterations. Compilation of
the new, third, Red Data Book, coordinated again by the Commission for Na-
ture Conservation of the Estonian Academy of Sciences, started in 1995 when
an expert group was formed. Lists of endangered species were drawn up large-
ly in 1997 with a few alterations made as late as 1998 (Lilleleht 1998a, 1998b).
PRINCIPLES OF COMPILING ESTONIAN LISTS
OF THREATENED SPECIES
As seen from the above overview, the principles of compiling lists of threat-
ened species in Estonia have changed for various reasons during the period
under discussion. Although the first Estonian Red Data Book was compiled
by a non-governmental organization virtually independently, the instruction
for compiling the book was approved by the government. Lists of threatened
species and threat categories were drawn up by the non-governmental organ-
ization – Commission for Nature Conservation of the Estonian Academy of
Sciences. The second list of threatened species was approved by the
Commission of the Red Data Book set up by the government. The list itself
required additional approval by the government, which was indispensable at
that time because the species that were entered into the Red Data Book were
consequently regarded as being under protection. The Law on the Protection
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and Utilization of Fauna, valid at that time, did not foresee any other possi-
bilities for placing species under protection. The list was again drawn up by
specialists. The third Estonian Red Data Book as well as the instruction for
compiling it, were completed independent of the government. The government
supported its compilation and publication financially. The categories used in
the Estonian Red Data Books and in the international IUCN Red Data Books
are principally the same (Table 1). However, the new system of IUCN cate-
gories, approved in 1994, was not applied in Estonia. Instead, it was decided
to adopt the system of categories used in the Red Data Book of the Baltic
Region (Ingelög et al. 1993). Thus the third Estonian Red Data Book intro-
duces, following the example of the Red Data Books of the Nordic States and
the Red Data Book of the Baltic Region, the category ‘care demanding’, which
has rendered the system of categories more flexible. As far as the principles
of compiling lists have not yet stabilized, the category ‘out of danger’ was not
applied this time. The number of taxa entered into the Estonian Red Data
Book has changed as well (Table 2).
Table 1 – Threat categories used in Estonian Red Data Books
1979 1988 1998
1 Endangered Endangered Endangered 
2 Vulnerable and rare Vulnerable Vulnerable
3 Rare Rare
4 – – Care demanding
5 Indeterminate Indeterminate Indeterminate
A general tendency is not only an increase in the number of taxa in different
taxonomic groups that have been entered into the Estonian Red Data Book,
but also the continuously growing number of new taxonomic groups and
their more complete inclusion for assessment of threatened species, particu-
larly in the latest list. In this context, general accents to be considered in main-
taining Red Data Books have changed.
The Red Data Book is continuously supplemented with new ones, known only
to a small circle of specialists, or those which are, in fact, very hard or impos-
sible to protect directly, or those which need not even be protected (e.g.
species known as pests), etc. Consequently, new Red Data Books cannot be
regarded as the Red Data Books of endangered and protection demanding
species as they traditionally used to be. Although one of the aims of the
Estonian Red Data Book is still to make society aware of the taxa that are
under threat of extinction, it is not necessary to distribute the complete list
over a broader public; distributing a summary list may be sufficient. The last
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Red Data Book presents a general estimate of the biological diversity of the
Estonian territory, as well as an estimate of the probability and possibilities to
preserve and conserve it. The list should serve not only as a basis of a more
general assessment of both the state of the natural environment, the species
living in it and the trends of changes taking place in it, but also as a basis for
making proposals to improve the situation when needed.
Among the Estonian Red Data Books the first edition and, as was intend-
ed, also the second edition provided a data bank to be used for developing pro-
grammes for the protection and restoration of species. However, the second
Red Data Book presented merely a list of threatened species. The third Red
Data Book also contains lists of threatened species but, in addition, also habi-
tats of endangered taxa and threat factors are included. Moreover, attention is
drawn to gaps in the knowledge of certain taxonomic groups and some threat-
ened species, as well as to the inadequacy in the evaluation of the situation in
Estonia.
THE ESTONIAN RED DATA BOOK 1998
Different taxonomic groups inhabiting the Estonian territory have been stu-
died to a different extent for assessing the degree of threat to taxa belonging
to them (Table 3). Full evaluation of single taxa has been carried out in the
case of all macrofungi, macrolichens, Bryophytes, vascular plants and verte-
brates. In the case of invertebrates, evaluation of threat covers only about one-
fourth of the species and is complete in a few groups only. A number of inver-
tebrate and algae groups, microfungi and microlichens have remained almost
totally unevaluated. On the one hand, this is due to the poor knowledge of
130
Table 2 – The number of taxa in Estonian Red Data Books
1979 1988 1998
Fungi – 12 91
Lichens – 40 110
Algae – 5 14
Bryophyta – 40 199
Vascular plants 155 169 309
Invertebrates 4 20 490
Vertebrates 100 69 105*
Total 259 355 1318
*Including four variations of fishes.
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many groups (in particular, invertebrate groups) in Estonia. On the other
hand, the groups that have remained unevaluated, or prove inadequately eval-
uated, are predominantly formed by small-sized species which are hard to
identify (microfungi, microlichens, algae, Protozoa etc.). As a result of this
and proceeding from the specific features of their biology, the total distribu-
tion and abundance of such species and changes in population size, as well as
the general state of the species are very hard to establish or estimate. 
Table 3 – Threatened taxa in different groups of registered natural species in Estonia
Number Evaluated Threatened
of species
Number % Number %
Fungi c. 4000 c. 2500 c. 62 91 c. 3.6
Macrofungi c. 2500 c. 2500 100 91 c. 3.6
Microfungi c. 1500 0 0 ? ?
Lichens c. 785 337 c. 43 110 32.6
Macrolichens 337 337 100 110 32.6
Microlichens c. 450 0 0 ? ?
Algae c. 2700 >14 >0.5 14 ?
Bryophytes 525 525 100 199 37.9
Anthocerotopsida 2 2 100 1 50
Marchantiopsida 116 116 100 47 40.5
Bryopsida 407 407 100 151 37.1
Vascular plants 1498 1498 100 309 20,6
Invertebrates 13 621 >3421 >25.1 490 ca 14
Protozoa 346 0 0 ? ?
Porifera 3 3 100 0 0
Coelenterata 11 11 100 1 9.1
Ctenophora 1 1 100 0 0
Platyhelminthes 304 0 0 ? ?
Nemathelminthes 452 >4 >0.9 3 ?
Nemertini 4 0 0 ? ?
Priapulida 1 1 100 0 0
Annelida 143 141 98.6 13 9.2
Bryozoa 7 1 14.3 ? ?
Mollusca 155 155 100 39 25.2
Gastropoda 129 129 100 35 27.1
Bivalvia 26 26 100 4 15.4
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Number Evaluated Threatened
of species
Number % Number %
Arthropoda 12194 3104 25.5 434 14.0
Crustacea 334 319 95.5 115 36.0
Arachnida 786 8 1.0 5 62.5
Myriapoda 38 0 0 ? ?
Tardigrada 1 0 0 ? ?
Insecta 11035 2777 25.2 314 11.3
Vertebrates 355 355 100 101 28.4
Cyclostomata+Pisces 61 61 100 22 36.1
Amphibia 11 11 100 5 45.4
Reptilia 5 5 100 1 20
Aves 218 218 100 56 25.7
Mammalia 60 60 100 17 28.3
Total c. 23500 >8600 >37 1314 c. 15
Altogether, as many as 8,600 species (i.e. at least 37% of all species registered
in Estonia) were examined and their conservation status assessed. Of these,
1,314 species (i.e. about 15%) were declared extinct or endangered. The num-
bers and proportions of species in different taxonomic groups included in the
Estonian Red Data Book is different. Of the greatest proportion of extinct or
threatened species, more than one third occurs among evaluated mosses, one-
third among macrolichens, more than one fourth, among vertebrates and one
fifth, among vascular plants.
The latest Estonian Red Data Book of 1998 presents, for the first time, the
list of threatened taxa in the form of a table where their habitats and threat fac-
tors are arranged in the order of importance. This circumstance allowed to
summarize and generalize these data. Moreover, this makes it possible to de-
tect probable future changes both in the distribution of threatened taxa be-
tween different habitats and in factors endangering them.
About one third of the Estonian threatened taxa (30.8% of all threatened spe-
cies, see table 4) are associated with forests (particularly fungi, mosses and
lichens) and one fourth (23.0%) are associated with waterbodies. The propor-
tion of taxa inhabiting meadows (8.7%), shores and banks (7.5%) and culti-
vated landscape (6.2%) among the threatened taxa is smaller, forming less
than one tenth. Of course, such a distribution reflects largely the distribution
of all organism groups between different habitats. Of the threatened species,
fungi are associated mostly with forests (84.6% of all threatened fungal spe-
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cies) and lichens (44.5%); invertebrates (45.3%) and vertebrates (33.3%) are as-
sociated with waterbodies. Meadows as a habitat are preferred mostly by threat-
ened vascular plants (23.3%). The proportion of threatened species preferring
sea and lake shores is about one-tenth in the case of vascular plants (13.3%),
mosses (12.6%), vertebrates (12.4%) and lichens (8.2%). In mires the propor-
tion of threatened species is the highest in the case of mosses (15.1%). Among
lichens and mosses a number of species inhabit rocks and boulders (20.9 and
16.1%, respectively). Fewer threatened species are found in other habitats.
Proceeding from the distribution of threatened species between different
habitats, the first place among the factors endangering them is occupied by
various forestry activities (affecting 27.3% of all threatened species), primari-
ly clear cutting and unsustainable forest management. They are followed by
threats to waterbodies (14.2%) and agricultural activities (13.0%). Very often,
threat factors are unknown (14.9%) (Table 5). 
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Table 4 – Number of threatened taxa in different habitats (excluding 14 species of
algae)
Fungi Lichens Bryo- Vascular Inverte- Verte- Total %
phyta plants brates brates
Forests 77 49 56 57 133 29 401 30.8
Bushes 2 – – 12 2 1 17 1.3
Mires 1 1 30 19 12 5 68 5.2
Meadows 3 – 4 72 27 8 114 8.7
Shores and 
banks – 9 25 41 10 13 98 7.5
Floodplains – – – 7 – 3 10 0.8
Rocks – 23 32 15 3 1 74 5.7
Alvars – 23 17 16 10 – 66 5.1
Dunes and 
sandy plains 4 4 2 26 24 2 62 4.8
Waterbodies – 1 16 26 222 35 300 23.0
Man-made 
habitats 4 – 17 18 34 8 81 6.2
Habitat 
unknown – – – – 13 – 13 1.0
Total 91 110 199 309 490 105 1304 100
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Table 5 – Primary factors threatening different species of the Estonian Red Data Book
(excluding 14 species of algae)
Fungi Lichens Bryo- Vascular Inverte- Verte- Total %
phyta plants brates brates
Exploitation 8 – 1 7 2 15 33 2.5
Disturbance 
and traffic 3 – – – – 17 20 1.5
Mechanical 
wear on 
habitat – 2 4 38 9 – 53 4.1
Construction 1 2 – 19 26 – 48 3.7
Mining 1 2 – – 5 – 8 0.6
Agricultural 
activities 7 23 – 97 32 11 170 13.0
Forestry 
activities 69 50 40 70 117 10 356 27.3
Drainage of 
mires and 
bogs, and 
peat 
harvesting 2 1 34 23 11 6 77 5.9
Threats to 
waterbodies – 3 19 40 109 14 185 14.2
Environmental 
toxins, air 
pollution, 
acidification – – – – 84 1 85 6.5
Other causes – 7 – – 40 28 75 5.8
Cause 
unknown – 20 101 15 55 3 194 14.9
Total 91 110 199 309 490 105 1304 100
Forestry activities occupy the first place among threat factors in the case of
fungi (affecting 75.8% of all threatened fungal species), lichens (45.4%) and
invertebrates (23.9%). Vascular plants are threatened mostly by agricultural
activities (31.4%), particularly by overgrowing of meadows, pastures and other
open spaces as a result of cessation of hay cutting or grazing. The second
largests threat to vascular plants are forestry activities, changing first of all the
composition of tree species in forests (22.6%). Forestry activities have also
been regarded as most threatening in the case of invertebrates (23.9%). The
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second place among threat factors is occupied by changes in waterbodies
(22.2%). In the case of vertebrates, who are more mobile, other causes (changes
taking place in other regions, climatic changes etc.) play the greatest role
(26.7%); they are followed by disturbance and traffic (16.2%), and trapping
and hunting (14.3%). Threat factors are not known for about half of the en-
dangered moss species (50.8%).
PREPARATIONS FOR COMPILING OF THE FOURTH
ESTONIAN RED DATA BOOK
Some preparations have been made for compiling a fourth Estonian Red Data
Book. The Commission of the Red Data Book was again created by the Com-
mission for Nature Conservation, and will be approved by the Ministry of En-
vironment. It was decided to use the new Red List Categories and Criteria
adopted by the IUCN Council in 1994. An attempt was made to apply the new
Criteria to bird species breeding within the Estonian territory.
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‘Red-Listing’ birds in the UK: A provisional com-
parison of ‘The Population Status of Birds in the
UK’ with IUCN regional guidelines
M.A. Eaton and R.D. Gregory
INTRODUCTION
The first national assessment of status of conservation concern of birds in the
UK was published in 1990 (Batten et al. 1990) as a collaboration between the
Nature Conservancy Council, the then statutory conservation body for Britain,
and the RSPB, the UK Birdlife partner. This venture used quantitative crite-
ria to judge the conservation status of each species, including the internation-
al importance of populations, the rarity of breeding species, population de-
cline, localised distribution, and special concern. The list was subsequently
updated and expanded in 1996, and published as Birds of Conservation Concern
(‘BoCC’: Gibbons et al. 1996a) and Birds of Conservation Importance (‘BoCI’:
Nature Conservancy Council 1996), which considered a wider range of qual-
ifying criteria by virtue of improved data availability in both the UK and con-
tinental Europe. The revised listing considered population size and geograph-
ical range decline, historical population decline, rarity of breeding species,
localised distribution, international importance, and both global and Euro-
pean conservation concern. This listing became widely recognised and used
as the principal assessment of the conservation status of birds in the UK, and
found acceptance outside the organisations responsible for its creation.
The third assessment of the conservation status of birds in the UK was pub-
lished in 2002: The Population Status of Birds in the UK (hereafter referred to
as ‘PSoB’) (Gregory et al. 2002). This exercise maintained the same listing cri-
teria as used in 1996, described below. The current paper describes the as-
sessment procedure, and gives a brief overview of the results. While it is in-
tended to continue with repeated assessments using the same methodology
on a six-year period, the development of guidelines for implementing IUCN
Red-Listing on a regional basis (Gärdenfors 2001; Gärdenfors et al. 2001) now
offers an alternative methodology with the potential for alternative results. It
is important, therefore, that a comparative assessment of the two processes is
conducted. It is hoped that this will identify the strengths and weaknesses of
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the two approaches, and may result in an improved unified system best suit-
ed to the needs of bird conservation in the UK. Work on IUCN Red-Listing is
currently underway. A few examples of the provisional results of IUCN Red-
Listing of UK birds are given in this paper, accompanied by discussion of the
merits of the two approaches.
PSOB LISTING CRITERIA AND DATA SOURCES
PSoB uses a ‘traffic-light’ system, whereby birds of the highest conservation
concern are classified as red (based on population trends), amber denotes those
of medium concern (based both on population trends and the UK’s interna-
tional responsibility to conserve these species) and green indicates a general-
ly favourable conservation status. Population status is determined by assess-
ing species against seven quantitative criteria, based upon global conservation
status, European conservation status, recent population decline, historical
population decline, breeding rarity, localised distribution and international
importance (see below). Summary details are given below, and at greater
length in Gregory et al. (2002). As in IUCN Red-Listing procedures, species
are assessed by every criterion, and placed in the highest category reached un-
der any criteria. 
Global conservation status – Red List
Species with IUCN Globally Threatened (Critically Endangered, Endangered
or Vulnerable) status, as published in Threatened Birds of the World (Birdlife
International, 2000), were Red-Listed.
European Conservation Status – Amber List
Species with unfavourable European conservation status, as reported in Birds
in Europe (Tucker and Heath 1994), were placed on the Amber List. This in-
cluded Species of European Conservation Concern (SPEC) categories 2 (un-
favourable status and concentrated in Europe) and 3 (unfavourable status but
not concentrated in Europe).
Recent population decline – Red and Amber Lists
Recent population decline was measured over a 25-year period, 1974-99. A
variety of surveys and monitoring schemes were used as sources of popula-
tion trends (see Gregory et al. 2002). The UK is well served by bird monitor-
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ing, and has good quality data for many species reaching back over three de-
cades or longer. Species that have undergone a greater than 50% decline over
the 25 year period were red-listed, while those that decreased by between 25
and 49% were Amber-Listed. Range contraction was treated in an identical
fashion, using data from the two atlases of breeding birds in Britain and Ire-
land (Sharrock 1976; Gibbons et al. 1993).
Historical population decline – Red and Amber Lists
Species that showed a severe decline between 1800 and 1995 were placed on
the Red List, using a system of ordinal scoring over five periods since 1800,
which is best described as semi-quantitative. This categorisation could result
in species becoming ‘stuck’ on the Red-List for many subsequent periodic
PSoB assessments. Therefore, a number of sub-criteria allowed for increases
in population more recently to cause species to be moved from Red to Amber,
and Amber to Green.
Breeding Rarity – Amber List
Data from sources such as Rare Breeding Bird Panel reports (Ogilvie et al.,
1998; 1999a and b; 2000; 2001) and statutory conservation agency/RSPB
single species surveys were used to assess population size. Population size
was taken as the mean of the maximum total number of pairs (or more rele-
vant units, for example in the case of birds for which territorial males are the
standard survey unit) during the five years 1995-1999. Species with fewer
than 300 pairs in the UK were placed on the Amber List.
Localised distribution – Amber List
Separate analyses were conducted to determine how localised species were in
the breeding and non-breeding seasons, when appropriate. In both cases, the
proportion of the UK population occurring in the best ten sites was calculat-
ed, with sites defined as Important Bird Areas (IBAs) for the breeding season
assessment and Special Protection Areas (SPAs) for non-breeding assessment
(Heath and Evans 2000; Stroud et al. 2001). If more than 50% of the UK
population bred or wintered at the ten most important sites the species was
Amber-Listed.
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International importance – Amber List
Estimates of populations from European Bird Populations: estimates and trends
(Birdlife International/European Bird Census Council 2000) were used to
assess the percentage of the European breeding populations present in the
UK in both the breeding and non-breeding season. If greater than 20% of the
European population is present in the UK then a species was Amber Listed.
For many species of wildfowl and waders European population sizes are not
well known. Instead, Northwest European (wildfowl) and East Atlantic flyway
(waders) population sizes were used (Rose and Scott 1997).
RESULTS OF PSOB
Of the 247 species assessed by the PSoB, 40 (16%) were categorised as Red-
List, 121 (49%) as Amber-List and 86 (35%) as Green-List. Eleven of the Green-
Listed species were placed in this category due to insufficient data, rather than
being classified separately as Data Deficient, as in the IUCN Red-Listing pro-
cess. With one exception (Little Grebe Tachybaptus ruficollis), this species oc-
curs on passage in the UK in relatively low numbers. In addition, a number
of species were not considered because they have become extinct in the UK;
one of these, the Great Auk Pinguinus impennis, is globally extinct. Full list-
ings for each category, together with data used in the listing process and fur-
ther explanation of rationale can be found in Gregory et al. (2002).
The species Red-Listed by PSoB include both ‘traditionally’ rare species such
as Bittern Botaurus stellaris, Red-necked Phalarope Phalaropus lobatus and Cirl
Bunting Emberiza cirlus that have been the focus of conservation effort in the
UK for decades. Other species such as Red Kite Milvus milvus, Osprey Pandion
haliaetus and Dartford Warbler Sylvia undata have moved from the Red List in
1996 to the Amber List in 2002, due at least in part to successful conserva-
tion action. The other main groups of species on the Red List are those that,
while still widespread and considered common, have decreased massively in
recent decades. These are principally birds of agricultural landscapes that have
been adversely affected by intensification (Aebischer et al. 2000); Grey Par-
tridge Perdix perdix, Turtle Dove Streptopelia turtur, Skylark Alauda arvensis
and Yellowhammer Emberiza citrinella amongst them. In addition, new spe-
cies added to the Red List in 2002, such as Marsh and Willow Tit Parus palus-
tris and P. montanus and Lesser Spotted Woodpecker Dendrocopos minor point
to a worrying decline in woodland birds in the UK.
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COMPARISON OF PSOB LISTINGS WITH THE PROVISIONAL
RESULTS OF THE IUCN RED-LISTING EXERCISE
All 247 species assessed by PSoB are undergoing Red-Listing using IUCN re-
gional guidelines, and data is being collated for this task. The same data sources
are being used as for PSoB; in cases where new data has become available
since that assessment it will be disregarded in order to make the two process-
es comparable. In many cases, new analyses are necessary to prepare the data,
such as calculating species trends in terms of generation lengths rather than
the 25-year time period used in PSoB. The most recent regional Red-Listing
guidelines have been followed (Gärdenfors et al. 2001; Gärdenfors, pers.
comm.). Bird populations in the UK have been well studied, resulting in a high
level of knowledge on the population status of birds, and movements of birds
to and from neighbouring regions (e.g. Wernham et al. 2002). Therefore, it
has been possible to assess the majority of species under IUCN criteria A-D,
and to follow the second step assessing the influence of conspecific popula-
tions outside of the UK, with reasonable confidence. No species has been des-
ignated as Data Deficient so far.
Tables 1 to 3 give provisional results from IUCN Red-Listing of UK bird spe-
cies of twenty species from each of the three PSoB colour categories. For all
species listed in Tables 1-3 the assessment is of the breeding population only;
for some, such as Purple Sandpiper, the outcome of an assessment of the non-
breeding population is likely to be different. For some species, assessment by
IUCN criteria is inappropriate, due to their marginal status in the UK; species
such as Hoopoe Upupa epops have been excluded from the assessment for not
being regular breeders in the UK while others such as Little Egret Egretta
garzetta have been excluded as recent colonisers.
The two Red-Listing processes discussed in this paper do not use the same
listing categories. The IUCN criteria are intended solely to assess extinction
risk, whereas the PSoB criteria are intended to assess changes in population
status even if these have no bearing on the risk of extinction. However, it
might be expected that there should be a degree of concordance between cat-
egories used by the two processes. The simpler design of PSoB inevitably
means that PSoB categories will overlap more than one IUCN category. Table
4 illustrates a simple attempt to ‘match up’ categories.
An examination of Tables 1-3 shows that the assessments of many species
does concur with this matching between PSoB and IUCN categories; Caper-
caillie Tetrao urogallus, for example, is Red-Listed by PSoB and (provisionally)
designated as Critically Endangered in the UK under IUCN regional criteria.
Most of the PSoB Green-Listed species have been provisionally placed in the
IUCN Least Concern category (Table 3). However, the IUCN Red-Listing con-
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Table 1 – Examples of provisional results of applying IUCN Red-Listing criteria to
species on PSoB Red-List.
PSoB Red-List criteria1 Provisional
IUCN listing
Species IUCN HD BDp BDr WDp
Bittern Botaurus stellaris * * * EN* C2a(i,ii); D
Capercaillie Tetrao urogallus * * CR A2b
Grey Partridge Perdix perdix * EN A2b
Corncrake Crex crex * * * VU D
Stone Curlew Burhinus 
oedicnemus * NT* D
Roseate Tern Sterna dougallii * * CR A2a; C2a(ii)
Turtle Dove Streptopelia 
turtur * VU A2b
Wryneck Jynx torquilla * * * CR C2a(i,ii)
Lesser Spotted Dendrocopos
Woodpecker minor * EN A2b
Skylark Alauda arvensis * LC
Ring Ouzel Turdus torquatus * LC
Willow Tit Parus montanus * EN A2b
Red-backed 
Shrike Lanius collurio * * * CR C2a(i,ii); D
Starling Sturnus vulgaris * VU A2b
House Sparrow Passer 
domesticus * LC
Tree Sparrow Passer montanus * EN A2b
Scottish Crossbill Loxia scotica * LC
Bullfinch Pyrrhula pyrrhula * LC
Yellowhammer Emberiza citrinella * VU A2b
Corn Bunting Miliaria calandra * * VU A2b
1 PSoB Red-List criteria. IUCN: Globally threatened under IUCN Red-Listing criteria. HD:
Historical population decline during 1800-1995. BDp: 50% decline in breeding population over
previous 25 years. BDr: 50% decline in breeding range over previous 25 years. WDp: 50% decline
in non-breeding population over previous 25 years. Further details in Gregory et al. (2002).
* denotes where categorisation was modified due to immigration from extralimital populations,
as described in Gärdenfors et al. (2001).
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Table 2 – Provisional results of applying IUCN Red-Listing criteria to species on PSoB
amber-list
PSoB amber-list criteria1 Provisional
IUCN listing2
Species HDr BDMr SPEC LOC
BDMp WDMp BR INT
Black-throated 
Diver Gavia arctica * * VU D
Red-necked Podiceps
Grebe grisegena * * EN* D
European Hydrobates
Storm-Petrel pelagicus * * LC
Little Egret Egretta garzetta * not assessed
Honey Buzzard Pernis apivorus * EN D
Montagu’s 
Harrier Circus pygargus * * CR D
Purple Sandpiper Calidris maritima * CR D
Great Skua Catharacta skua * * LC
Mediterranean Larus melano-
Gull cephalus * NT** D
Stock Dove Columba oenas * LC
Barn Owl Tyto alba * * LC
Green 
Woodpecker Picus viridis * LC
Barn Swallow Hirundo rustica * LC
Tree Pipit Anthus trivialis * VU* A2b
Yellow Wagtail Motacilla flava * NT
Hedge Accentor Prunella
modularis * LC
Fieldfare Turdus pilaris * * not assessed
Mistle Thrush Turdus 
viscivorus * LC
Dartford Warbler Sylvia undata * * * NT
Serin Serinus serinus * not assessed
1 PSoB Amber-List criteria. HDr: historical population decline 1800-1995, followed by recovery
over last 25 years. BDMp: decline of 25-49% in breeding population in last 25 years. BDMr:
decline of 25-49% in breeding range over last 25 years. WDMp: decline of 25-49% in wintering
population over last 25 years. SPEC: unfavourable European conservation status (SPEC2 and 3).
BR: Breeding population 1-300 pairs. LOC: (50% of UK breeding and/or non-breeding population
in (10 sites. INT: (20% of European (NW Europe – wildfowl, E Atlantic flyway – waders) breeding
or non-breeding population in UK. Further details in Gregory et al. (2002). 2 See Table 1.
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Table 3 – Provisional results of applying IUCN Red-Listing criteria to species on PSoB
Green-List.
Species PSoB green-list Provisional
IUCN listing2
Little Grebe Tachybaptus ruficollis * LC
Grey Heron Ardea cinerea * LC
Tufted Duck Aythya fuligula * LC
Sparrowhawk Accipiter nisus * LC
Ptarmigan Lagopus mutus * LC
Common Sandpiper Actitis hypoleucos * VU A2b
Long-eared Owl Asio otus * LC
Hoopoe Upupa epops * not assessed
Dipper Cinclus cinclus * LC
Robin Erithacus rubecula * LC
Whinchat Saxicola rubetra * LC
Reed Warbler Acrocephalus scirpaceus * LC
Lesser Whitethroat Sylvia curruca * LC
Pied Flycatcher Ficedula hypoleuca * LC
Crested Tit Parus cristatus * LC
Short-toed Treecreeper Certhia brachydactyla * VU* D
Jackdaw Corvus monedula * LC
Greenfinch Cardeulis chloris * LC
Common Crossbill Loxia curvirostra * LC
Lapland Longspur Calcarius lapponicus * not assessed
* See Table 1.
Table 4 – Approximate predicted relationship between IUCN Red List 
categories and PSoB Categories
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ducted so far has also highlighted a number of species for which the two cat-
egorisations are not similar. Five of the 20 PSoB red-listed species assessed
by IUCN guidelines were assigned to the Least Concern category, as were
eight of 17 amber-listed species. Conversely, two of 18 PSoB green-listed
species were categorised in an IUCN threatened category.
DISCUSSION
The disparities between the results of the two assessments described above
have arisen due to differences in the criteria used. A number of particular dif-
ferences between PSoB and IUCN criteria are highlighted below:
1 The trend period for recent decline: In the case of short-lived species, the
ten-year period used in IUCN Red-Listing (when this is greater than three
generation lengths of a species) is much shorter than the 25 years used in
PSoB. Species that may have declined massively in recent years but then
‘bottomed out’ in the last decade may elude IUCN threatened categories.
However, the use of generation length may be a more relevant measure of
time over which to measure population trends.
2 Differing percentage thresholds for declines and range contractions are
inevitably going to produce differences in assessment results.
3 The use of criteria from outside of the UK may influence PSoB inappro-
priately; Green Woodpecker is Amber-listed due to SPEC 2 status, but is
common and increasing in most of the UK.
4 The use of historical data by PSoB means that species that have been sta-
ble in the UK for many years, but at much lower population levels than
historically so, are still highlighted as being of conservation concern. This
includes, for example, raptor species reduced to very low numbers by per-
secution in the 19th and early 20th century and yet to fully recover.
5 The PSoB assessment process automatically Red-Lists any species catego-
rised as Globally Threatened under IUCN guidelines (Birdlife International
2000). IUCN regional guidelines do not require this, so somewhat per-
versely Globally Threatened species may be listed as being of Least Con-
cern regionally.
6 The two procedures assess localised distribution in completely different
ways. PSoB uses a simple measure of concentration at the most important
sites, whereas IUCN listing includes measures of extent of occurrence,
area of occupancy and restriction to a limited number of sites.
From the provisional IUCN Red-Listing of 60 species presented above, a few
patterns can be identified in comparison with the PSoB listing. Principally,
compared with PSoB, the results of assessing extinction risk with IUCN cri-
teria appear to:
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I Understate the conservation concern regarding birds that have undergone
major declines over the last three decades, but remained common and wide-
spread. These include some of the suite of declining farmland birds, such
as Skylark Alauda arvensis, that are currently the focus of considerable con-
servation action in the UK. 
II Exaggerate the conservation concern regarding edge-of-range species in
the UK, including those that have never had more than a toehold in the UK
(e.g. Montagu’s Harrier Circus pygargus) and those that have colonised re-
cently (e.g. Mediterranean Gull, Larus melanocephalus).
These differences are not surprising, given the different emphasis and aims
of the two Red-Listing procedures. IUCN Red-Listing is intended to assess
extinction risk, and does so well; for example, correctly identifying that de-
spite the massive recent declines Skylark is unlikely to actually go extinct in
the UK in the near future. However, it may be that the same would have been
said if IUCN criteria had been applied to Red-backed Shrike Lanius collurio
during early part of the twentieth century; it subsequently declined to such an
extent that it only remains as a breeding bird in the UK due to occasional
attempts to breed in the Scottish highlands. PSoB was designed to inform the
setting of bird conservation priorities in the UK and so is not solely concerned
with extinction risk. Declines in common birds are of great concern to both
conservation bodies and the UK public. Conversely, the loss of breeding spe-
cies that have never become fully established in the UK, while regrettable,
could be regarded as being of lesser concern, and is often very difficult for UK
conservation action to address.
While this interim report has revealed some interesting results, all 247 spe-
cies must be fully assessed by all IUCN regional criteria before any conclu-
sions can be made. The ‘bespoke’ PSoB process may prove to be of greater va-
lue to UK conservation, but it seems unlikely that it could not be improved by
the use of elements of IUCN criteria: The use of generation lengths rather
than a fixed term against which to measure population trends, for example. It
is important that careful consideration is made to the release of the results of
any IUCN Red-Listing exercise, as the promotion of a second, ‘rival’ conser-
vation assessment may just serve to confuse the situation, leaving interested
parties able to pick and choose from the two lists to suit their goals.
Finally, it must be stressed that processes such as IUCN Red-Listing and PSoB
are assessments of some aspect(s) of population status, and not in themselves
standalone methods for setting conservation priorities. Factors such as legal
conservation frameworks, the availability of funds and the cost of conserva-
tion action, the likelihood of success of such action and the attendant benefits
for other species and the ecological, phylogenetic, historical and cultural pref-
erences for species should be considered in addition to the results of popula-
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tion status assessments. Figure 1 suggests a simple framework for setting con-
servation priorities.
Population assessment Practical assessment Conservation priorities
Figure 1 – Framework for the setting of priorities for conservation action 
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Red-Listing of birds in Germany
H.G. Bauer
HISTORICAL BACKGROUND
The German Red Lists of Birds date back to 1971 (DS/IRV 1971) when the very
first German Red List of any taxonomic group was published by the West-
German Section of former ICBP (now BirdLife International). This first Red
List was mainly instigated by the publication of IUCN’s 5th Red Data Book in
1970 (Köppel 1999) and was already subdivided in different threat categories. 
Subsequently, a further five Red Lists were published in former West Ger-
many in quick succession (see Table 1 for details), the last in 1987 (DDA &
DS/IRV 1987). In former East Germany (GDR), on the other hand, threat sta-
tus of breeding bird species was never assessed in Red Lists, but comparable
threat status categories for all breeding birds (except for hunted species) had
entered GDR legislation in 1984. 
After re-unification, the first Red List of breeding birds in Germany was
published in 1991 (DDA & DS/IRV 1991). Procedure and classification sys-
tem were mostly identical to those of the 1987 West-German list, but again,
as in virtually all lists before, slight alterations and amendments had been
introduced, thus making comparison with precursor lists difficult.
Since nature conservation legislation and policy is – in general – the do-
main of German federal states, the Red-Listing process was quickly adopted
by regional NGOs, too. From 1973 onwards, Red Lists were issued in all fed-
eral states of West Germany, mostly following the procedures adopted by the
national NGO platform.
After a decade of ‘unobtrusiveness’, the Red Lists started to gain consid-
erable political impact from the 1980s onwards, especially after the publica-
tion of the fourth edition of the German Red Data Book by Blab et al. (1984).
And, despite the fact that Red Lists never became law in German – in con-
strast to Switzerland and Austria –, they developed into one of the most pow-
erful political instruments of nature conservation. Among others, this is mir-
rored in the sheer number of national, regional or even subregional and local
Red Lists published in Germany (over 1,800 according to Köppel et al. 2003),
all designed and aimed to raise public awareness about biodiversity loss and
the extinction risk many of Germany’s birds were facing, as well as to influ-
ence policy and decision makers in order to take conservation action. 
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CLASSIFICATION SYSTEMS
Well into the 1990s all Red Lists of breeding birds in Germany were derived
from expert opinions based on the collective knowledge of scientists on pop-
ulation size, trends and threat factors, rather than from a rigid classification
system of set quantitative threshold levels. One of the main, and not complet-
ely unfounded, criticisms of these Red Lists, and any other purely ‘qualitative’
assessment system, was that the categorization process could at times be lack-
ing in transparency. In order for Red Lists to be less prone to such criticism,
a National Red List Committee (Birds) was founded in 1994 with the aim to
develop an objective quantitative criteria system with many elements taken
from the IUCN guidelines (IUCN 1994), but based on the conceptual frame-
work developed by Schnittler et al. (1994), while integrating all national insti-
tutions (both GO’s and NGO’s) concerned with the science and policy of bird
conservation.
Thus, in the second Red List of Birds of unified Germany (Witt et al. 1996)
a set of quantitative criteria was used which corresponds mainly to the general
criteria outlined by IUCN (1994) and Schnittler et al. (1994). With the (partial)
150
Table 1 – Red Lists of Birds in Germany
Germany
1 10.11.1991
2 01.06.1996
3 31.12.2001
Federal state lists since 1973 (BE, SL); 1974 (BW, NI, HB); 1975 (He); 
1976 (BY, HH, RP, SH); 1980 (NW) or after 1991 (BB, MV, SN, ST, TH)
German Federal States are abbreviated as follows: BB=Brandenburg, BE=Berlin, BW=Baden-
Württemberg, BY=Bayern, HB=Bremen, HE=Hessen, HH=Hamburg, MV=Mecklenburg-
Vorpommern, NI=Niedersachsen, NW=Nordrhein-Westfalen, RP=Rheinland-Pfalz,
SH=Schleswig-Holstein, SL=Saarland, SN=Sachsen, ST=Sachsen-Anhalt, TH=Thüringen. 
BRD
1 1971
2 31.12.1972
3 30.11.1974
4 01.01.1977
5 01.01.1982
6 01.01.1987
DDR
none, but 4 threat categories in national
conservation legislation (01.10.1984)
(‘CR’, ‘VU’, ‘Rare’, ‘others’)
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adoption of IUCN’s more rigid categorization procedure, but particularly with
the introduction of fixed quantitative criteria and threshold levels, the red-list-
ing process in fact became more ‘objective’. This system was only slightly
refined for the third Red List of German breeding birds (Bauer et al. 2002),
therefore not adapting IUCN’s new (regional) guidelines developed and pub-
lished almost concurrently with the German list (Gärdenfors 2001; IUCN
2001). 
The German Red-Listing process for birds entails the following steps. First,
all breeding bird species are categorized into four status categories (see Fig.
1), with status IV denoting data-deficient species (‘DD’ in IUCN terms) for
which an assessment seems impossible on the basis of existing knowledge.
Surprisingly, considering the huge amount of data available for this taxo-
nomic group in Germany, there was indeed one species listed in this catego-
ry, Scops owl, and two more contenders for this category which at present are
kept under the ‘Regionally Extinct’ label, but whose actual status might be
changed in the near future, if new data become available (Rock partridge and
Rock thrush). The other two status categories outside the actual Red Listing
system denote escapes or neozoa (status category III), and species which only
sporadically breed in Germany (status category II), both not applicable in Red
List assessment (‘NA’ in new IUCN terms). All other species, i.e. all regular-
ly breeding native bird species in Germany (status category I), enter the actu-
al assessment procedure outlined in Fig. 2. 
In the procedure for the 2002 list the assessment period (ranging from
1975-1999) again embraced 25 years as in the procursor list, therefore differ-
ing from the 1994 IUCN procedure which used a ten year or three generation
period. The first categorization step concerns former regular breeding birds
that have not bred within the last ten years (see ‘ex’ in Fig. 2). These species
are entered in Red-List category ‘Regionally Extinct’ (RE). In a second step
151
Data deficient species
Neozoa/Escapes
Sporadic breeders
All other species
All breeding bird
species of Germany
IV
III
II
I
Figure 1 – First step in red-listing birds in Germany. All breeding birds are assigned to
four status categories, only those of category I enter the actual red-listing procedure.
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species enter decision rule ‘ar’ which showed steep decline rates prior to the
assessment period, but now have more or less stabilized on an extremely low
population level (thus not qualifying for high threat categories according to
the other assessment rules below). If such species face an undiminished ex-
tinction risk they are categorized in Red-List category ‘Critically Endangered’
(CR), otherwise they are treated under decision rule ‘c1’. 
All other species are classified according to their decline rate or loss of area
of occupancy. The latter argument was comparatively little used in the assess-
ment process, however, since data quality was mostly insufficient for applica-
tion of respective quantitative criteria (since there are no comparable breed-
ing atlas data for all of Germany from two different time periods). In general,
therefore, the current procedure treats different threshold levels of decline rate
as the principal feature in the categorization process (decision rules ‘a’, ‘b’ or
‘c’ in Fig. 2). The subsets (‘1’, ‘2’, ‘3’, (‘4’)) under each decision rule mainly
denote different quantitative population levels. 
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Figure 2 – Red-Listing birds in Germany. Breeding birds of status category I are
assessed according to decision rules ‘ex’, ‘ar’, and ‘a’, ‘b’, ‘c’ (for detailed deScription
of decision rules see text) to reach IUCN threat categories RE= Regionally Extinct, 
CR= Critically endangered, EN= Endangered, VU= Vulnerable, former IUCN threat
category ‘Rare’, or non-threat categories NT= Near-threatened and LC= Least concern.
For most categories the assessment process also allows for adjustment (up-grading)
by use of ‘threat factors’. For details see text.
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The highest threat categories are reached by species with decline rates of >
50% (or with drastic areal loss) under decision rule ‘a’, lower categories are
reached by species with decline rates of > 20% (or respective areal losses)
under decision rule ‘b’, the lowest or no threat categories are reached under
decision rule ‘c’ by species showing decline rates below 20 %, population sta-
bility, or population increases. 
Under decision rules ‘a’ and ‘b’ species are grouped in three subsets ac-
cording to their population levels, with ‘a1’ and ‘b1’ denoting populations of <
1,000 pairs or restricted range species with < 100 occupied sites or < 10
breeding colonies, ‘a2’ and ‘b2’ denoting uncommon species with popula-
tions of < 10,000 pairs, and ‘a3’ and ‘b3’ denoting common species with pop-
ulations of > 10,000 pairs. Under decision rule ‘c’ species can only enter one
of the threat categories (VU) if they are rare (i.e. with < 10.000 pairs in
Germany) and if they are on a historical low considering population size or
area of occupancy (decision rule ‘c1’; compare to ‘ar’ above). For restricted-
range species with populations of < 1.000 pairs former IUCN category ‘Rare’
is maintained in this system under criterion ‘c2’. All other species do not
reach a threat category under decision rule ‘c’, unless subject to up-grading in
the final step (see below).
In a final step, categorization may be changed slightly according to specif-
ic ‘threat factors’ or ‘risk factors’ (decision rule ‘+’). A range of six different
arguments, most of them also used by IUCN in its Red-Listing procedure, may
serve to up-grade a species in order to take specifically higher extinction risks
into account. The six factors altering – in actual fact: up-grading – preliminary
categorization are: the species (i) is restricted to special, threatened habitats,
(ii) is conservation dependent, (iii) is facing actual threats by human interfer-
ence, (iv) will face considerable problems in future, (v) is highly dependent on
immigration (sink-population), (vi) regionally shows a strongly reduced area
of occupancy and/or considerable fragmentation. The up-grading generally
involves one category, with ‘Rare’ species treated like those of category ‘VU’. 
CONGRUENCE AND DIFFERENCES IN RED-LISTING PROCEDURES
There are apparent differences between IUCN and German assessors in the
general aims of Red Lists and in the perception of their political ‘applicabili-
ty’ (compare Köppel, 1999; Bauer et al. 2002). The ‘philosophy’ of IUCN cen-
tres on strict extinction risk assessment is based on a range of population-
demographic data. The emerging Red Lists are therefore strongly focused on
species faced with a more or less immediate extinction risk on population
level. They are not or no longer concerned with the ensuing conservation ac-
tion which in this concept is left to other instruments (see below). The ‘phi-
losophy’ of German Red-Listing bodies, on the other hand, centres on the
evaluation of the status of (regional) biodiversity and has a stronger focus on
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historical processes. The corresponding German Red Lists consequently have
a broader scope and show a strong focus on species faced with apparent threats
which need to be politically addressed and remedied. In this approach it is
stressed that the reduction in population size or the loss of well-adapted spe-
cies or subspecies at habitat or regional levels alone may have a considerable
negative impact on species communities and ecosystems, not only the final
(regional) extinction process. Thus, the two concepts ‘by definition’ must lead
to different categories and criteria, and subsequently to differing lists of threat-
ened taxa. In consequence, they are based on different political aims. 
Despite the principal differences outlined above, there are a range of con-
gruent features in the Red-Listing process that are intrinsic to both sides.
Strong congruence can be found in the use of quantitative data on population
size, decline rate and changes in areal occupancy, and the fact that threshold
values are used to reach the various threat categories during the assessment
process. Furthermore, a common feature is the use of three main threat cat-
egories encompassing Critically endangered (CR), Endangered (EN), and
Vulnerable (VU), as well as a Near-Threatened category (NT) for Red-List can-
didate species. The latter corresponds particularly well to the notion of Red
Lists being ‘alerting’ systems to urge conservation action. 
On the other hand, there are also several differences in the actual assess-
ment procedure, the most important with respect to the Red List of German
breeding birds being: 
1 Time scale
German ornithologists adopted a 25 year period rather than the 3 genera-
tion/10 year period suggested by IUCN (1994) or the varying generation
length procedure suggested by IUCN (2001), which at present is not gen-
erally established even for bird species, and still needs to be scientifically
evaluated by BirdLife International (Eaton and Gregory 2003).
2 Decision rules and criteria used
There are considerable differences between the five decision rules A-E used
by IUCN (Gärdenfors 2001) and the three main decision rules a-c used by
German ornithologists, including the use of threat factors or risk factors
outlined above. Furthermore, the preliminary categorization of species
according to IUCN decision rules A-E have to be refined in a second step,
as in e.g. the Red-Listing process in Switzerland (Keller et al. 2001). The
procedure adopted by the German Red-List Committee for birds similarly
includes a second refining step, but the actual process is quite different.
3 Categories used
There is one major difference between the categories concerning the use
of former IUCN category ‘Rare’. This category has been maintained in the
German Red List of birds to certify Red-List status in a range of rare and
threatened species that would otherwise not have qualified. In the IUCN
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procedure, on the other hand, rarity is used as a criterion/decision rule,
and not as a category.
CONCLUDING REMARKS
The German Red List Committee (Birds) favours any development that helps
to improve the objectivity and scientific basis of Red-Listing procedures.
However, when trying to follow the changes outlined by IUCN in its recent
Regional Guidelines (Gärdenfors et al. 1999; Gärdenfors 2001) one is con-
fronted with the dilemma that there are considerable differences in the inten-
tions and objectives of the respective Red-Listing processes. IUCN’s aims with
its new Regional Guidelines are to establish status reports purely relating to
extinction risk without incorporation of immanent conservation implications.
These, in most cases, will require further processes of conservation assess-
ment and prioritization on regional level, i.e. the development of additional
lists in which ‘priority species’ for conservation action are identified and
brought to public awareness. The German Red Lists, on the other hand, aim
at documenting the conservation status of biodiversity at given scales (pre-
dominantly national or federal state level). Apart from pointing out immedi-
ate extinction risks, they are also designed to emphasize moderate declines in
widespread species in order to help identify threat factors with large-scale
environmental impact at an early stage. As such, these lists are well-estab-
lished alerting systems and conservation instruments, which are more sensi-
tive and with a broader scope compared to IUCN Regional Red Lists. Con-
sequently, they are better suited to provide decision and policy makers with a
wide range of baseline information for species and landscape conservation
and management. 
We argue that IUCN’s categorization methods are essential in providing
its governmental and NGO membership with a scientific framework for as-
sessment of global extinction risk of species, which in a growing number of
cases are followed up by SSC Surveys and Conservation Action Plans across
(virtually) all taxonomic groups. However, as far as regional categorization is
concerned, ‘pure’ extinction risk assessment may not be the best choice, espe-
cially in temperate regions, which may generally be poor in endemics or
species in risk of global extinction.
The use of regional extinction risk assessment sensu IUCN may certainly
be possible in states, where Red Lists might quickly find their way into nation-
al legislation together with additional lists of ‘priority species for conservation
action’ (e.g. Switzerland: Keller and Bollmann 2001; Keller et al. 2001), or in
those where Red Lists are not yet politically accepted instruments. But in other
states, the introduction of an additional, separate list of threatened species in
need of conservation action may counteract the political acceptance and power
Red Lists have acquired over the last two decades. Moreover, since these new
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lists lack the political impact of the well-established Red Lists, they might even
weaken the existing instrument and thus harm the conservation cause in gen-
eral.
Provided the new IUCN regional criteria are harmonized and generally
adopted, another major obstacle has to be overcome. In order to be able to meet
the complicated list of assessment criteria of IUCN (2001), the data sets have
to be improved dramatically. Not even for the exceptionally well-covered group
of birds do we have sufficient information to answer most of the questions
necessary to adequately assess long-term extinction risk of bird species. In-
sufficient data quality (or availability!) may thus have to be outbalanced by a
considerable increase in subjectivity. And finally, since IUCN gave only cur-
sory outlines for some assessment procedures (especially for the ‘second phase’;
see Gärdenfors et al. 1999; Keller et al. 2001), another aspect of Red List
improvement may be detrimentally affected: that of comparability. One im-
portant aim of IUCN’s guidelines was to improve comparability between tax-
onomic groups as well as between different national lists. This aim can only
be met, if questions of congruence and of data quality have highest priority
throughout the whole harmonization process. However, in view of the mas-
sive range of ‘national adaptations’, we have to conclude that the intended aim
to alleviate comparability is inadequately fulfilled by current IUCN regional
guidelines.
In consequence, we propose that existing differences in criteria systems be
maintained throughout Europe, provided that the intentions and aims of the
instrument as well as the underlying data basis and the adopted categoriza-
tion process are transparently and comprehensibly publicized. Multi-national
compilations of Red Lists at larger geographic scales will be greatly facilitated
if all the original information used in national Red-Listing procedures are
being made available.
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Red-Listing of freshwater fishes and 
lampreys in the Netherlands
H. de Nie
GENERAL INTRODUCTION
The Dutch Red List of fishes was the last in a row which started with breed-
ing birds, mammals, butterflies, reptiles and amphibians, fungi, lichens,
dragonflies and grasshoppers. For all these organisms the same criteria were
used to make them comparable to each other. De Dutch criteria have been
based on the combination of rareness and rate of decrease. Therefore rare-
ness alone, without a marked decrease, is not considered to be an argument
to place a species on the Red List. The decrease in the case of freshwater fish-
es, is measured either as a decrease in the extent of occupancy (using 5 x 5 km
squares) or as a decrease in parameters, like catch statistics, supposed to
reflect the dynamics of the whole population (criteria A1 b and c, A2 b and c,
IUCN 2001).
However, in the Dutch criteria, the decrease over a period of 50 years is
considered, instead of the 10 years of 3 generations of the IUCN criteria. If we
assume a smooth but exponential decrease in 50 years and compare the Dutch
percentages (<25%, 25-50%, 50-75%, and >75%) with the percentages accord-
ing to IUCN norms dealing with 10 years, this results in large differences. I
therefore had to reformulate the Dutch criteria as percentages per 10 years as
follows (see first column in Fig. 1).
Figure 1 – The Dutch criteria for the red listing (reduction computed over 10 years).
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As summarised in Fig. 2, according to the Dutch norms, in total 24 species
out of a list of 46 indiginous species (subspecies in the case of brown trout
and see trout) were listed (De Nie and Van Ommering 1998).
Applying the new IUCN categories and criteria (version 3.1), seven species
have to be expelled from the list, because their rate of decrease was beyond
IUCN criteria (Fig. 3). Three species have to move from Endangered to Vulner-
able, while one species has to be moved from Near Threatened to Vulnerable,
because the actual extent of occupancy is no longer relevant for it being Red-
Listed.
On both lists most Red List species are species from streaming water (rheo-
philic).
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Figure 2 – The Dutch red list of freshwater fishes and lampreys.
Name latin Name latin
NEARLY THREATENED CRITICALLY ENDANGERED
Chub Albumoides bipunctatus
Ide Leuciscus idus
Eel Anguilla anguilla
VULNERABLE EXTINCT (river Rhine and Meuse)
Weatherfish Misgumus fossils Twaite shad Alosa fallax
Sea trout Salmo trutta trutta Sturgeon Acipenser sturio
Sunbleak Leucaspius delineatus Salmon Salmo salar
Crucian carp Carassius carassius Houting Coregonus oxyrinchus
Bitterling Rhodeus sericeus Grayling Thymallus thymallus
River lamprey Lampetra fluviatilis Brown trout Salmo trutta fario
Dace Leuciscus leuciscus Allis shad Alosa alosa
Chub Leuciscus cephalus
ENDANGERED
Nase Chondrostoma nasus
Brook lamprey Lampetra planeri
Barbel Barbus barbus
Sea lamprey Petromyzon marinus
Minnow Phoximus phoximus
Burbot Lota lota
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Figure 3 – The Dutch Red List of freshwater fishes and lampreys after application of
IUCN-criteria.
EXAMPLES
The burbot Lota lota (Linnaeus)
This is a freshwater species from a family of mainly marine species. This fam-
ily is part of the well known order Gadiformes, cods and haddocks. The extent
of occupancy from 1900-1950 compared with the occupancy in 5 x 5 km
squares during 1980-1995 is given in Fig. 4. The decrease in occupancy is
28%, calculated by interpolation over a period of 10 years, hardly good enough
to qualify for ‘Vulnerable’.
The Chub Alburnoides bipunctatus (Bloch)
The Chub was supposed to be lost for the Dutch ichtyofauna. There were
unconfirmed observations from the 19th and early 20th century. The only
confirmed observation was an individual caught in 1931 in the River Meuse
near Roermond. Just during the preparation of the Dutch Red Listing, mem-
bers of the Natuurhistorisch Genootschap in Limburg (Limburg Naturalists’
Society) caught several Schneiders in a tributary of the river Meuse, a stream
called De Geul, one of the very few relatively unspoiled streams in The Nether-
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Name latin Name latin
NEARLY THREATENED CRITICALLY ENDANGERED
Chub Albumoides bipunctatus
VULNERABLE EXTINCT (river Rhine and Meuse)
Sea lamprey Petromyzon marinus Twaite shad Alosa fallax
Minnow Phoximus phoximus Sturgeon Acipenser sturio
Burbot Lota lota Salmon Salmo salar
Eel Anguilla anguilla Houting Coregonus oxyrinchus
River lamprey Lampetra fluviatilis Grayling Thymallus thymallus
Dace Leuciscus leuciscus Brown trout Salmo trutta fario
Chub Leuciscus cephalus Allis shad Alosa alosa
ENDANGERED
Nase Chondrostoma nasus
Brook lamprey Lampetra planeri
Barbel Barbus barbus
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lands. Maybe the fishes caught are individuals coming from streams in Bel-
gium. There are no indications for reproduction. Thus, likely there are no
streams where the Schneider can complete its whole life cycle (De Nie 1997b).
However, potential habitat may be present if attempts to further improve the
Geul show to be successful. The minimal extent of proper habitat will be only
a few hectares. So this species can be listed as critically endangered.
The European Eel (Anguilla anguilla) 
The eel is still common in The Netherlands; the fish is widely distributed
throughout the country. This is a catadromous species, spawning in the At-
lantic ocean; after a larval phase in salt water, elvers (juvenile eels, or glass
eels) migrate to freshwater. This immigration is monitored since 1938 by
standardized catches in the sluices of the IJsselmeer. The immigration of el-
vers is very erratic. During the 1940s there was a period with a very low influx,
followed by periods with a high influx. However, since the late 1980s recov-
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Figure 4 – The extent of occupancy of the Burbot (Lota lota) based on observations
from 1900-1950 and 1980-1995 (De Nie 1997a and b).
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ery holds off. This does not only apply to the situation in The Netherlands, but
also to that in other countries of North and South Europe. The present levels
are about 10% of the average level during the period before 1980, implying
more than 60% decrease in 10 years (Dekker 2002). 
Figure 5 – Eel catch statistics 1945-1995 in the IJsselmeer. Source: Willem Dekker,
RIVO Netherlands Institute for Fisheries Research.
The amount of eel caught in the IJsselmeer (Lake IJssel) decreased since 1945,
interpolating with a simple exponential function yields a decrease of 39.7% in
10 years. (De Nie 1997b). The Red List status Vulnerable for this species is
important, also because the cause of this decrease is unclear. 
Sea trout Salmo trutta trutta Linnaeus and Salmon Salmo salar Linnaeus
Other remarkable species are salmon and sea trout. The sea trout may be con-
sidered as an anadromous form of the brown trout (Salmo trutta fario) which
is extinct in the Netherlands. The catch statistics of the sea trout in the lower
stretches of the river Rhine and Meuse do not show a clear decrease. It is sup-
posed that individuals, wicht are offspring from (often artificially ‘improved’)
populations in the upper stretches of the river Rhine and Meuse (and tribu-
taries) may develop a sea migrating form (induced by habitat deterioration!).
These sea going fishes stay more in coastal waters, while salmons migrate
over long distances in the Atlantic. On the other hand, sea trout lack the strong
homing ability of salmons, so they can travel upstream in any river.
Therefore, in spite of the poor water quality of the rivers Rhine and Meuse,
sea trout did not evidently decrease in the lower stretches of these rivers.
In higher stretches of the river Rhine (river Waal near Nijmegen) and also
according to German sources the sea trout was supposed to be extinct as a self
reproducing population in the river Rhine (Steinberg and Lubieniecki 1991)
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However this decrease in The Netherlands was poorly documented and ten-
tatively estimated as more than 50% in 50 years. This may be 13% in 10 years,
not enough to qualify for a Red List status.
The same is true for the salmon, which became extinct in the river Rhine
and Meuse. Because the salmon fishery was an important activity in the 19th
century and beginning of the 20th century, we have accurate catch statistics.
If we analyze these statistics with a very simple model of decrease (exponen-
tial), in retrospect we can conclude that the mean rate of decrease was about
6.6% per year and 49% per 10 years (Fig. 6).
A time-analysis model was applied to these data (Fig. 7). Auto Regressive
Integrated Moving Average using a moving average on log-transformed data
over 10 years, supposing a 5 years cycle in the catches between 1885 tot 1930
and 1885 to 1940 yielded promising results to predict the probability of extinc-
tion within a certain time range. However, with a very wide range of proba-
bilities. Even an increase in population was possible within the 95% range.
The results are strongly influenced by the choice of the model and the param-
eters used. The use of this kind of models may be helpful. Being not an expert
on time series analysis, I cannot be more specific. 
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The bullhead Cottus gobio.
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Bullhead Cottus gobio Linnaeus
This species is a fresh water species related to many marine fish species from
the order of Scorpion fishes. This species is fairly common in the greater
water bodies as lakes, canals and big rivers. Even in some of the smaller but
non-streaming waters typically for The Netherlands. On the other hand, this
species is rare in streams. Therefore, this species is not on the red list, but a
‘target species’. Target species are selected species, typically for an ecosystem.
165
Figure 6 – Catch statistics of the Salmon (Salmo salar) during 1885-1935 (B) and
protected rate of decline over 10 years (A).
A
B
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The ecosystem quality is measured by monitoring a set of typical species. This
method is similar to that of economic indicators, such as the retail price index,
a representative selection of products monitored in a subset of stores. The
quality of ecosystems, the loss or gain in biodiversity, is measured in a parsi-
monious way, to make this procedure practical and affordable.
CONCLUSIONS
• According to the Dutch criteria 24 species of freshwater fish (53% of 45
species) have a Red List status. When applying IUCN criteria 18 species
(40%) have a Red List status. In both cases nearly all species are rheophilic.
• The rate of decrease to qualify for a Red List status was too low for 7 spe-
cies. The actual distribution alone (rareness) is not an argument (the Schnei-
der had Red List status Nearly Threatened). A rapid rate of decrease of a
common species does not yield a high Red List status (e.g. Red List status
of the Eel is Nearly Threatened in spite of a strong decline).
• The rate of decrease chosen to obtain a Red List status may be too high, other
statistical mathematical techniques may be of use to estimate the proba-
bility of extinction (e.g. for the salmon).
166
Figure 7 – Auto Regressive Integrated Moving Average with catch statistics on
salmon (1885-1940) to predict extinction.
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• Monitoring the population of species with a Near Threatened or carefully
chosen species without a Red List status is a means to measure ecosystem
quality (concept: target species).
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The Red List 2002 of Swiss Dragonflies
First attempt to use IUCN Categories and Criteria to assess the
Red List status of invertebrate species in Switzerland
Y. Gonseth
INTRODUCTION
In 1998, the Swiss Center for the Cartography of Fauna (CSCF) was con-
tracted by the Swiss Agency for Environment, Forest and Landscape (SAEFL)
to develop a strategy and propose a programme for a periodical reassessment
of threatened invertebrate species in Switzerland. The defined strategy, ac-
cepted in 1999 by the SAEFL, was based on the following postulates:
• First: Animal groups having priority must be representative of the main
macrohabitats of Switzerland, that means running and stagnant waters,
wet and dry grasslands and forests;
• Second: Fieldwork has to be done to ensure the proper publication of new
Red Lists or to update already existing ones. In other words, the whole pro-
cedure represents a great opportunity to gather new information about the
concerned animal groups;
• Third: IUCN Categories and Criteria have to be used to evaluate the status
of concerned species. For us this postulate meant that the gathering of
quantitative data was mandatory and that expert’s opinion had only to be
used to evaluate the final result of a step by step procedure.
In our initial proposal the following groups were considered as coming first:
• For running and stagnant waters: stoneflies, mayflies, caddishflies, aquat-
ic molluscs and dragonflies;
• For dry- and wetlands: grasshoppers and butterflies;
• For forests: saproxylic beetles like longhorn beetles, Scarabaeidae, Bupre-
stidae and Lucanidae.
To fulfil our objectives the fieldwork had to be focused on the re-sampling of
already visited sites and on the prospective sampling of new ones. The maps
presented here (Fig. 1 and 2) concern the re-sampled and newly sampled sites
169
Red List Book oktober.  11/13/03  12:31 PM  Pagina 169
of our first test group, the dragonflies. The project concerned, named Odo-
nata 2000, began in 1999 and ended in 2001.
This project could not have been carried to a successful conclusion with-
out the financial support of the SAEFL (nearly 200.000 Swiss francs), the
170
Figure 1 – Square kilometers revisited between 1999 and 2000.
Figure 2 – Square kilometers visited for the first time between 1999 and 2000.
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help of the seven odonatologists of our accompanying group and the huge
work of our 55 field collaborators.
In two years no less than 35,405 field observations concerning 75 species
were gathered, 1282 km2 were re-sampled and 623 km2 were visited for the
first time. Combined with the 80,900 field observations gathered since 1850
until 1998, these results allowed us to evaluate trend and frequency, extent of
occurrence and area of occupancy for every species of the Swiss dragonfly
fauna.
MAIN OBJECTIVES
The Red List evaluation procedure we have chosen could not be understood
without taking our main objectives into account (Gonseth and Monnerat
2002). This procedure has to be:
• Identical for the whole or at least for most of the species of the chosen tax-
onomic groups;
• As objective as possible and thus easily reproducible;
• Quantitative but reasonable in terms of human and financial investments;
• Applicable to other invertebrate groups without great modifications.
CHOSEN CATEGORIES
The third postulate of our strategy implied that the chosen procedure had to
be compatible with the IUCN ones. Thus, the first step was the adoption of
the proposed IUCN Red List Categories. We did not have any problem at this
level. The only liberty we took was to adopt other possibilities of French and
German translations of the English concepts as proposed by Keller et al. (2001). 
RE (Regionally Extinct – éteint régionalement): éteint en Suisse / in der Schweiz aus-
gestorben
CR (Critically Endangered – en danger critique d’extinction): au bord de l’extinction /
vom Aussterben bedroht
EN (Endangered – en danger): en danger / stark gefährdet
VU (Vulnerable – vulnérable): vulnérable / verletzlich
NT (Near Threatened – quasi menacé): potentiellement menacé / potenziell gefährdet
LC (Least Concern – préoccupation mineure) non menacé / nicht gefährdet
DD (Data Deficient – données insuffisantes): données insuffisantes / ungenügende
Datengrundlage
NE (Not Evaluated – non évalué): non évalué / nicht beurteilt
171
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TAXONOMIC LEVEL
The IUCN directives concerning the taxonomic level that have to be adopted
for Red Lists are very flexible. For the new Swiss Odonata Red List, we gen-
erally adopted the species level and kept the subspecies level only for three
taxa of the Southern Alps: Calopteryx virgo meridionalis, Calopteryx splendens
caprai and Onychogomphus forcipatus unguiculatus. The reason of this choice is
linked with the different ecological requirements of these southern sub-
species. It is moreover evident that the adopted procedure only focuses on
native species. In other words, migrant and irregularly or doubtfully observed
species have not been assessed.
CHOSEN CRITERIA
The IUCN Red List criteria are divided into five different groups (IUCN 2001)
that are obviously more suitable for Vertebrates than for Invertebrates. In our
case, the use of A, C, D and E groups, which implies gathering quantitative
data on the population’s size and/or population’s dynamic of every species,
had to be rejected for logistical and financial reasons. Only the use of the B
criterion, that implies to estimate the size, respectively the changes of the
size, of species occupancy area or extent of occurrence, has been retained.
We thus only focused our attention on the evolution of the geographical
range of every species in Switzerland. To compensate for the loss of flexibili-
ty, implied by the restriction to only a limited number of criteria, we decided
that at least one of the three complementary requirements (a-c) proposed by
IUCN had to be fulfilled to classify a species in a threatened category.1
CHOSEN PROCEDURE
After having chosen Red List Categories and Criteria, we decided to adopt the
two-step procedure proposed by Gärdenfors et al. (2001) to edit our new Odo-
nata Red Lists. 
The first step of this procedure implied the evaluation of the area of occu-
pancy of every species (AO; product of its frequency and the surface of the
country compatible with dragonflies’ reproduction: 37,500 km2) and the clas-
sification of the species in the IUCN categories using the following criteria: 
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1 It is important to stress here that only two of these three subcriteria were applicable with the
available data. We lack indeed the mandatory long temporal series of data to evaluate the third
one (extreme fluctuation of extent occurrence, area of occupancy, number of locations or sub-
populations or number of individuals).
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CR: AO between one and ten km2
EN: AO between 11 and 500 km2
VU: AO between 501 and 2000 km2.
The second step of this procedure implied the reassessment of the status of
every species using:
• The calculated trend;
• The fragmentation and isolation levels of the Swiss populations;
• The habitat rarity and/or sensibility.
In some rare cases we also used the decline of the population size of the spe-
cies deducted from the decline of the number of their Swiss populations. This
exercise lead to the upgrading of 18 species, the downgrading of nine species,
and 45 species remaining in their initial category.
Trend evaluation was based on the comparison of the number of sites where a
given species reproduced during the first period (1970-1998) and the number of
sites where it has been found again during the second period (1999-2001), with
or without proof of reproduction. As a weighing criterion, we used the number
of positive sites of the second period, which had been unsuccessfully visited in
the first one. This measure, which integrates possible modifications of local
species distribution, was selected because it was proven to be efficient at recap-
turing stable trends for very common species (Monnerat and Gonseth, in
press).
Trend formula:  trendi = [(p21i - p1ri) + n2i] / p1ri * 100
where for species i:
p1: between 1970-1998
p2: resampling in 1999/2001 
p21: both in p1 and p2
trendi = trend (in %)
p1ri = number of presences in period 1 revisited in period 2
p21i = number of presences in both periods (p21i is a subset of p1ri)
n2i = number of new presences among sites already visited for any species in
period 1 (weighing index)
173
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At the end of the whole process, the repartition of the different species in the
IUCN Red List categories was the following:
• Two species were considered regionally extinct;
• 12 as critically endangered;
• Seven as endangered and;
• Five as vulnerable.
In other words, 36% of the Swiss dragonfly fauna are on the new Red List.
Moreover, 12 species are near threatened, and the remaining 34 species, 47%
of the Swiss fauna, are Least Concern.
CONCLUSION
The acquired experience shows that the use of the IUCN procedure, Catego-
ries and Criteria could be applied to update old or edit new Red Lists for inver-
tebrate groups. At the end of 2001, the Swiss Ministry of the Environment
therefore decided to support other projects dealing with our initial postulates.
Thus a four-year project devoted to Orthoptera, a five-year project devoted to
aquatic organisms and a two-year pilot study devoted to saproxylic Coleoptera
could begin in 2002. 
Table 1 – Planned activities to upgrade already existing Red Listsor to edit new ones
in Switzerland (based on IUCN Categories and Criteria *)
Already existing Red Lists First First Second
edition Revision revision
Lichen 2002* 2015? ?
Macromyceta 1997 ? ?
Bryophyta 1991 2003 2013*
Spermaphyta 1991 2002* 2012*
Mammalia 1994 2003-2008* 2018*
Aves 1994 2001* 2011*
Reptilia 1994 2003-2005* 2015*
Amphibia 1994 2003-2005* 2015*
Pisces 1994 2004-2006* 2016*
Mollusca 1994 2002-2006* 2015*
Ephemeroptera 1994 2002-2006* 2015*
Odonata 1994 2002* 2012*
Orthoptera 1994 2002-2005* 2015*
Lepidoptera Rhopalocera 
+ Hesperioidea 1994 2005-2010* 2020*
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Coleoptera Carabidae 1994 ? ?
Coleoptera Hydradephaga 1994 ? ?
Diptera Tipulidae 1994 ? ?
Hymenoptera Apoidea 1994 ? ?
Hymenoptera Formicoidea 1994 2008* ?
Planned Red Lists
Plecoptera 2006* 2016* 2026*
Trichoptera 2006* 2016* 2026*
Saproxylic Coleoptera 2010?* ? ?
As can be gleaned from Table 1, the projects lead by the CSCF are only a part
of the whole Red List reassessment strategy engaged by the SAEFL. The main
problem at the moment is to know if in the future the financial and human
means will be equal to this very ambitious initiative.
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Summary discussion Workshop I 
H.H. de Iongh
With regard to the Red Listing in Austria, it is stated that use is made of dif-
ferent Categories and Criteria (C&C), but with reference to the IUCN system,
the system makes use of an expert opinion system. The Austrian system uses
less numerical thresholds than the IUCN C&C, but it is transparent and pro-
vides justification. Not enough attention has been paid to monitoring aspects
so far.
In Belgium Flanders uses the old (1994) IUCN C&C. So far only a small
part of the overall biodiversity has been assessed. In general a strong increase
is observed in the number of alien invasive species. Monitoring programmes
of breeding bird species and amphibians and butterflies show a general
decline in species numbers
In the Netherlands the assessment methodology refers also to the 1994
IUCN C&C, but an adapted version is in use, with correction factors for spe-
cific taxonomic groups. It is the intention to update the Dutch Red List of
Birds and of Amphibians and Reptiles within two years time, using the new
IUCN C&C (as a pilot). Of the total number of Dutch freshwater fish species,
50% has been Red Listed. When applying the new 2001 IUCN C&C (version
3.1), the Dutch Red List for freshwater fish species is expected to reduce from
24 to 18 species.
In Estonia only three Red Data Books have been prepared so far. The Cate-
gories and Criteria in use, make reference to the 1994 IUCN C&C, but are an
adapted version. So far 15% of the known taxa have been Red Listed in Esto-
nia. 
It is the intention to update the existing Red Data Books in Estonia with-
in the coming years, using the new 2001 IUCN C&C (version 3.1).
Switzerland applies the old (1994) IUCN C&C for the Red Listing of drag-
onflies. Regarding the possible application of the new IUCN C&C, it is thought
that only the A and B Criteria are feasible for dragonflies.
In the UK the Birds in Europe II Project (Species of European Conserva-
tion Concern; SPECS) works on Red Lists within the framework of the
Population Status of Birds in the UK (PSoB). Use is made of specific Criteria
and three different lists; Red, Amber and Green. The direct aim of these list-
ings is the setting of conservation priorities. Seven so called PSoB Criteria are
used to prepare these lists. Vagrants, rare migrants and recently introduced
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species are not included in the lists. It is also concluded that some species are
misclassified with the PSoB criteria, due to exceptional circumstances which
may also happen when using the new IUCN C&C. The PSoB criteria do not
prioritise ‘Edge of Range Scarce Breeders’, which is the case with the new
IUCN C&C. A constraint encountered is the calculation of the Generation
Time. Problems are also encountered with species which have an impossible
status: e.g. species which are threatened globally, but which are not threat-
ened regionally.
In Germany all breeding bird species have been evaluated for their Red
List status. The categories used are similar as the 1994 IUCN Categories, but
the criteria a different. In general there is a concern with the subjectivity of
the new IUCN C&C.
It is concluded that Red Listing in Europe helps with the identification of
priority sites and also helps with the updating of the Species Lists of the
Habitats and Birds Directives. In addition, European Red Listing may also
contribute to the monitoring of individual species in this region. A conclusion
is, that for birds it is not recommended to make assessments at the sub-
species level.
It is observed that in most presentations in this workshop reference is
made to the (1994) IUCN C&C, while the new (2001) IUCN C&C (version 3.1)
have only been applied for pilots, most presentations refer to adapted versions
for national use.
A constraint identified during the discussion is that the calculated order of
rarity of a particular species is clearly affected by grid size because also the
area of occupancy will change with grid size. In general problems are encoun-
tered especially when scaling down rarity from larger to smaller grid size. The
need is expressed to develop adapted software to deal with this problem.
Another concern with the new IUCN C&C is, that species, which show a
moderate decline, are not identified by the new IUCN criteria. Occasionally
mis-evaluation may take place, due to exceptional circumstances, such as
extreme mild winters. It is also suggested that the application of the new
IUCN C&C may lead to shorter Red Lists, which may affect the political cred-
ibility of the existing Red Lists.
Future declines, which are used in the new IUCN C&C , are still very dif-
ficult to predict.
The use of the IUCN Red Lists for monitoring purposes is also questioned
since habitat data may serve the purpose of monitoring often better than data
on specific Red List species.
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PART III
Workshop session II
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Agaricus geesterani (J. Meyvogel/Foto Natura)
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Possible consequences of the new IUCN
regional guidelines for a Red List of vascular
plant species in the Netherlands
W.L.M. Tamis, B. Odé and J.P.M. Witte
INTRODUCTION
The national policy for nature conservation in the Netherlands has two main
approaches: an ecosystem protection approach and a species protection ap-
proach (LNV 2000, Bal et al. 2001). Species protection of vascular plants in the
Netherlands is regulated by several national and European policy instruments.
There is a certain overlap in species protected by the different instruments
and there is no relation between actual threat and legal protection of species.
At this moment (autumn 2002) the Netherlands has not an official Red List
for vascular plants. In May 2000 a report has been published with a propos-
al for an official Red List for vascular plants in the Netherlands (Van der Meij-
den et al. 2000); in this article we refer to it as the 2000 Red List. It is based
on interpretations by the Dutch Ministry of Agriculture, Nature Management
and Fisheries of the 1994 Red List guideline of the IUCN. The official publi-
cation of the proposed Red List for vascular plants is delayed, mainly by polit-
ical and judicial barriers.
Meanwhile IUCN published new guidelines with adapted categories and
criteria for Red Lists (IUCN 2001). Separate guidelines for application of the
categories and criteria on regional levels (Gärdenfors et al. 2001) were also
published. There are two important parts in the regional guidelines. In the
first part the global criteria and categories have to be applied and then in the
second part of extraregional influx of species is assessed and accordingly cat-
egories can be adapted, e.g. downgrading. The formalisation of the use of Red
List categories and criteria on a regional scale is a formidable step forwards in
creating more reliable information. Despite this formalisation quite a number
of issues remain open for discussion, e.g. the application of the criteria in case
of small countries, where by definition the abundance of most species is small
and the influx of neighbouring countries (if present) is presumably large.
In the Netherlands a large amount of distribution data on vascular flora has
been sampled by volunteer botanists and by governmental organisations in
the 20th century. These data were already used for the 2000 Red List on the
181
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basis of some simple criteria (Van der Meijden et al. 2001). In this article we
used these data again and applied the new IUCN regional guidelines with some
adaptations: instead of individual evaluation of all known biological, eco-
logical and distributional data of each species, we applied some simple rules
of thumb. The interpretations and adaptations of the new IUCN regional guide-
lines are described and the results evaluated. In this article we refer further to
this new list as the provisional IUCN Red List. The 2000 Red List is com-
pared to the provisional IUCN Red List. In order to study the robustness of
the new IUCN regional guidelines we studied also some alternative scenarios
with smaller country size and different country borders. 
Table 1 – The two published Red Lists of vascular plants in The Netherlands.
1990 Red List 2000 Red List 
Grid 5x5 km 1x1 km
Periods before 1950 -> 1980-1990 1935 -> 2000
Categories IUCN, 1983 (partly) IUCN, 1994
Criteria rarity and decline, based on rarity and decline, based on 
grid data (Korneck and grid data (guidelines from the
Sukopp, 1988) Dutch government)
THE 2000 RED LIST
In 1990 a first preliminary Red List of vascular plants has been published
(Weeda et al. 1990). Although IUCN-categories (1983) have been used, crite-
ria have been based on Korneck and Sukopp (1988). It was the first quantita-
tive attempt to gain attention for plant species with a strong decline through-
out the past century. Since its publication in 1990, this Red List has been
adopted by nature conservation organisations as being the official Red List,
though it was never approved by the Dutch governement.
The 1990 Red List has been updated in 2000, using guidelines of the Min-
istry of Agriculture, Nature management and Fisheries that include an analy-
sis of actual rarity and of decline in the past century but on a much finer scale
(Table 1, Van der Meijden et al. 2000). The criteria used are quite simple (Table
2). This resulted in the proposal of the 2000 Red List, that was approved by
the Ministry of Agriculture, Nature management and Fisheries but has not
yet officially been published. The delay is probably induced by political and
judicial problems. Nevertheless it already has been widely adopted as the new
official Red List. Even the Dutch government itself has used the 2000 Red
List for its assignment of so-called Target species, which play a major role in
nature conservation policy. 
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Table 2 – Criteria for categorisation, based on rarity and decline, as used in the 2000
Red List.
Decrease
Occupancy (sq. km) 75-100% 50-75% 25-50% < 25% decrease
1-36 CR EN VU NT
37-190 EN EN VU LC
191-551 VU VU VU LC
> 551 NT VU LC LC
APPLICATION AND INTERPRETATION OF THE NEW IUCN
REGIONAL GUIDELINES
The new IUCN regional guidelines comprise several steps. First the global cri-
teria are applied, which results in a list of species in several categories. Then in
a second step the possible influence of extraregional populations on the risk
of extinction is evaluated and this may result in an upgrading or downgrad-
ing of the category for individual species. The result of the first two steps is a
national Red List. In a last step the global Red List categories for the national
Red List species are extracted and the international importance of the nation-
al population is estimated and this information is combined together. The
way the new IUCN regional guidelines were applied and interpreted for the
analysis for the Dutch vascular plants is described in the Appendix 1.
At this point we want to make the explicit statement that we do not pro-
pose a new Dutch Red List for vascular plant species based on the new IUCN
regional guidelines, nor shall we present a new list of Red-List plant species. 
In this article we will point to differences between the 2000 Red List and the
provisional IUCN Red List, and discuss the importance of each criterion, the
results of the downgrading, the Red-List categories related to commonness
and (inter)national importance of Red-List categories. We end with some sce-
narios in order to investigate the sensitivity of the new IUCN procedure for
country size and country border effects.
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THE PROVISIONAL IUCN RED LIST VERSUS THE 2000 RED LIST
After application of the new IUCN regional guidelines, the provisional IUCN
Red List contains 435 species, which is 33% of all evaluated species, and 265
threatened (combination of the categories VU, EN and CR) species which is
20% of all evaluated species (Table 3). on The provisional IUCN Red List has
5% (64 species) less species than the 2000 Red List. This is mainly caused by
a much lower number of species in the category CR. The difference in total
number of threatened species on both lists is about 20% (Table 4): 166
species of the 2000 Red List would not reappear on the provisional IUCN Red
List, the latter, however, comprising 100 species not included in the 2000
Red List.
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Table 3 – Number of vascular plant species in the Netherlands on the Red List; 2000
Red List; IUCN = provisional IUCN Red List for the whole country (0), with exclusion
of the most southern part of the most southern province Zuid-Limburg (ZL; scenario
1), for an area of 10,000 km2 (scenario 2) and one of 300 km2 (scenario 3).
2000 IUCN NL-ZL NL-10 NL-3
scenario 0 1 2 3
area NL % 100 100 98.2 27 8
ZL + + – + +
evaluated 1328 1308 1280 1252 1194
not evaluated (NE) 162 182 182 182 182
(not present in scenario) – – 28 56 114
least concern (LC) 829 873 877 804 701
near threatened (NT) 114 133 144 183 222
threatened
vulnerable (VU) 136 118 102 116 140 
endangerd (EN) 102 110 83 81 64
critically endangerd (CR) 97 37 37 31 30
regionally extinct (RE) 50 37 37 37 37
total threatened 335 265 222 228 234
total Red List 499 435 397 451 490
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Table 4 – Comparsion of the 2000 Red List with the provisional IUCN Red List; shifts
in numbers between Red List categories and not-Red List categories and between
threatened categories and not-threatened categories.
both – only 2000 only IUCN both + total
Red List species 728 165 101 334 1328
Threatened species 61 61 59 153 334
THE PROVISIONAL IUCN RED LIST IN DETAIL
In Table 5 detailed results are presented of the number of species for each cat-
egory for each criterion and the number of downgradings after having applied
the global criteria. The species in the categories NT and VU have on average
1.9 criterion for their designation. For the species in the EN and CR categories
this average value is 1.5. The application of the B2 criterion resulted in no
species in the NT category. The reason for this is that more common species
have less fragmented populations because they are more common and only 3
species were actually classified as VU using this criterion and remain vulner-
able after downgrading. A total of 274 downgradings have been applied, but
only 48 species disappear from the provisional IUCN Red List by this down-
grading.
In Figure 1 the relation between Red List categories and commonness of the
species is presented. All species with a distribution of 20 km2 or less are per
definition on the provisional IUCN Red List, and about 70% of these species
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Table 5 – Provisional IUCN Red List: number of classifications per criterion (after
downgrading), average number of criteria classifying the species per category and
number of downgradings per category. 
criterion nr. nr. average nr. spec.
Categorie A2 B2 D2 spec. spec. nr. criteria down-
total classif. applied graded
Near threatened (NT) 118 0 116 234 133 1.8 48
Vulnerable (VU) 121 45 53 219 118 1.9 104
Endangerd (EN) 76 86 0 162 110 1.5 67
Critically endangered (CR) 19 31 0 50 37 1.4 55
Total 334 162 169 665 398 1.7 274
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are classified as threatened. All species classified as CR are found in this com-
monness class only. In the following commonness classes the percentage of
threatened species declines to 30%, 15% and eventually 5% of the total num-
ber of species.
Figure 1 – Distribution of categories for different commonness classes of vascular
plants in the Netherlands after application of the new IUCN regional guidelines. At
the top of each bar the number of species of that class is shown.
IMPORTANCE OF PROVISIONAL IUCN RED LIST SPECIES
The last step in the regional guidelines is the addition of information on the
global Red List and information about the international importance. None of
the Dutch vascular plant species on the provisional IUCN Red List is present
on the global IUCN Red List (IUCN 2002). 
In table 6 the international importance of the national populations of vas-
cular plant species in the Netherlands is presented. Overall, only about 2% of
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Table 6 – Percentages of vascular plant species in the Netherlands per Red List cate-
gory of which the national distribution is important in international context (class IV
and V, see box 1). 
Red List categories all
LC NT VU EN CR RE threat. RL species
internationally
important % 1.6 1.6 1.8 8.7 0.0 5.9 4.5 3.7 2.3
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the Dutch species are important in the international context, and this is still
an overestimation. This percentage is about 2 times higher for the provision-
al IUCN Red List species. 
ALIEN SPECIES ON THE PROVISIONAL IUCN RED LIST
If we consider in detail the ‘alien’ species on the provisional IUCN Red List,
4% of these species are classified as threatened. Examples of alien species on
the provisional IUCN Red List are Azolla mexicana (RE) and Elodea canaden-
sis (CR). The Dutch trivial name of the last species, Canadian Pondweed, is
‘waterpest’, which name can also be easily understand by non-Dutch people.
Though these ‘alien’ species are classified as Red List species according to the
new IUCN regional guidelines, there is a strong difference of opinion on the
question whether alien species may occur on a Red List or not.
HOW ROBUST ARE THE NEW IUCN REGIONAL GUIDELINES?
An important question is whether the new regional guidelines lead to differ-
ent results for countries of different sizes. At present, the only large country
with a national IUCN Red List of vascular plants is Sweden. From the com-
parison of the Dutch provisional list and the Swedish list it appears that the
percentage of threatened vascular plant species is twice as high in the small-
er Netherlands than in the larger Sweden. In order to investigate whether this
is an artefact of the new method, or a realistic result, we developed some sce-
narios in which we created smaller versions of the Netherlands (scenario 2
and 3 in Table 3). To our surprise the proportion of threatened species is only
12-14% lower in these smaller scenarios, whereas the proportion of Red List
species is only 4 and 13% higher (Table 3). This indicates the proportions of
the listed species are more or less independent of the size of the country.
Thus, we may tentatively conclude that the new regional IUCN guidelines can
be used for countries of different sizes.
Another point of debate is the role of the national boundary in relation to
natural boundaries of species. We developed a scenario (scenario 1 in Table 3)
in which we excluded the most southern part of the Netherlands (1.8% of the
total area). This part of the Netherlands has a different landscape and flora,
and belongs to the Central-European botanical region. The virtual exclusion
of this small but floristically different part of the Netherlands results in a 16%
lower number of threatened species for the rest of the country. So, the IUCN
regional procedure is more sensitive for small changes in regional borders.
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DISCUSSION
The new IUCN regional guidelines lean heavily on detailed population-eco-
logical and distributional knowledge of species, especially the criteria C, D
and E. For floral and faunal groups with a large number of species it is in our
opinion not feasible to collect this information. If this knowledge is not pres-
ent an expert opinion approach is possible, but in this approach non-repro-
ducible results and subjectivity are risks. The 2000 Red List for vascular plants
in the Netherlands is based on some simple criteria in combination with dis-
tributional data on a scale of 1 km2. We adapted the new IUCN regional guide-
lines for the Dutch vascular flora by using some simple rules of thumb in
combination with distributional data on a scale of 1 km2 applied to all plant spe-
cies. In our opinion this approach is more objective and reproducible than the
species by species evaluation by experts on basis of population numbers. We
admit that some rules of thumb could be replaced in the future by better ones,
e.g. the measure of fragmentation (Witte and Torfs 2002).
Nevertheless the new IUCN regional guidelines are an important step for-
ward in protecting species. By formalising the guidelines and criteria a lot of
issues of debate become apparent. With regard to vascular plants there are a
large number of problems to resolve yet: e.g. how to define individual and
generation, when are populations fragmented etc. etc. There are two impor-
tant aspects in the procedure we want to discuss now. The first point is that
more common species with a population reduction of less than 20% can be
halved in thirty years, without ever appearing on a national Red List. This
could be resolved by the further lowering of the lower limit of the category
Near Threatened or by increasing the period in which population reduction is
measured. The second point is that the presence of ‘alien’ species needs to be
evaluated. The criterion now proposed by IUCN is to consider all species,
regardless of their origin, which were present before 1900 (or 1800). A pos-
sible solution is to exclude all species which do no belong to the floral region
of the country.
The new IUCN regional guidelines propose to add information about in-
ternational importance after having created a national IUCN Red List, in
order to make further national priorities possible. We feel that also the nation-
al importance for characteristic landscapes should be used. National Red Lists
give a very strong signal towards the public and national governments. But is
this signal not too strong if the list contains a relatively large number of
regionally less important or several ‘alien’ species? A possible improvement
of the IUCN regional procedure could be to add the third step of determining
international importance before assigning the definitive Red List categories. 
A proposal for a Red List for vascular plants in the Netherlands has been
published in 2000 and is still waiting for official publication by the national
government. The application of the new IUCN regional guidelines would
result in a large number of changes. Should the proposed Red List of 2000
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be updated now? In our experience it is not wise to change important lists too
often. The least that could be done is to come to a national agreement about
the interpretation of the criteria and the way to implement them. As a conse-
quence of this the 100 species new on the provisional IUCN Red List could be
proposed for publication and might be added to the published 2000 Red List. 
In our opinion the Red List should play a central role in species protection.
However, in the present Dutch situation there is no relation between actual
threat and protection of species; the 2000 Red List species are only partly list-
ed as protected species. The legally protected species comprise a list of 104 in
number, among which species that may even be classified as Least Concern,
while unprotected species may be classified as Endangered. This is broadly
regarded as a problem. Furthermore, species protection is restrainted as long
as the proposed 2000 Red List for vascular plants in the Netherlands is still
waiting for official publication by the national government and as long as the
judicial status of the species of the 2000 Red List is unclear. Furthermore, the
2000 Red List reflects the fact that in Dutch nature policy Red List species are
a part of the ecosystem protection approach. Regarding the long period over
which decline is measured, a relatively large amount of still quite common
species occur on the 2000 Red List. It therefore appears that the Dutch guide-
lines are not automatically suitable for selecting protected species.
Nevertheless, Dutch nature conservation policy does have targets, con-
cerning species protection. In a recent publication, the Dutch ministry for
Agriculture, Nature management and Fisheries (LNV 2000) has formulated
that the conditions for conservation of all species and populations as present
in the Netherlands in 1982 have to be sustainable in 2020.
We would suggest to choose one out of two options to solve the problems
and actualise the list of protected species. One option is to simply protect the
most threatened species on the 2000 Red List (RE, CR and EN). Alternatively,
using the IUCN criteria could help in assigning the species with a high extinc-
tion risk and high national and international importance.
As a result of European legislation, the protected species at present do
include the internationally important species of the Habitats Directive. We
would be in favour of making an IUCN European Red List, to evaluate and
actualise the need to protect species on a European scale, resulting in effec-
tive legislation for international species protection.
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APPENDIX 1
DESCRIPTION OF THE APPLICATION OF THE NEW IUCN
REGIONAL GUIDELINES FOR THE VASCULAR PLANT
SPECIES IN THE NETHERLANDS
Data
Records were extracted from the flora database FLORBASE from 1975-2000.
In this periode c. 8 million records of plant species were sampled by volun-
teer botanists, organised by FLORON (www.FLORON.nl), and by govern-
mental organisations. Data were sampled on a grid scale of 1 km by 1 km. The
total land surface area in the Netherlands is about 36,750 km2. A total of 1490
plant taxa (species and subspecies) were taken into consideration. 
The data were split into two periods of 13 and 12 year respectively. The spatial
coverage of the observations was not complete and differs for the different
regions in the Netherlands. Therefore the total expected presence of each
plant species is calculated for each period with a weighing procedure. Change
in occurrence was calculated between the two periods. To avoid calculation
problems, a value of 1/2 was added to each number of observations when cal-
culating the change in occurrence between the two periods
Not evaluated taxa (NE)
A number of 182 species (12%) were excluded from evaluation:
• all species (‘alien species’) introduced after 1900;
• other new species, which have not yet been found reproducing in the wild;
• some species which are deliberately sown or planted for non-conserva-
tional purposes;
• species whose natural area lies at least 100 km from the Dutch border
(‘voorpost’);
• hybrids, varieties and cultivars;
• species already extinct before 1900.
Categories
Regionally extinct (RE): 37 species (2.5%) were not found in either period and
were considered as regionally extinct (RE). If a species was absent in just one
period, it was always classified as critically endangered (CR).
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Near threatened (NT): all species with a decline between 20% and the lower
limit for decline for the category vulnerable, were considered as near threat-
ened, unless they were classified in a higher category by criteria B or D2.
Criteria 
Population reduction (A): we used the conservative A2 criterion based on our
data and approach, because in our opinion it is almost impossible to have a
reliable knowledge for all 1490 species for both the periods and for the whole
country about causes of decrease.
Small distribution, decline or fluctuation (B): we used the B2 criterion based
on our data and approach in combination with a criterion on population re-
duction (decrease of at least 20%) and a measure of fragmentation (frag-
mented if on average present in 3 km2 within a grid cell of 5 km by 5 km).
Reliable information on strong fluctuations is not available. 
Small population size & decline (C): not used.
Very small or restricted (D): only the D2 criterion was used: vulnerable if pres-
ent in at least 20 1 km x 1 km grid cells.
Quantitative analysis (E): not used.
The criteria as applied for the Dutch vascular plant species are summarized
in the following table.
Occupancy Decrease Decrease  Decrease  Decrease Decrease
km2 km2 km2 km2 km2 less
80-100% 50-80% 30-50% 20-30% than 20%
1-10(20) frag. CR CR CR CR VU
Idem not frag. CR EN VU VU VU
11-500 frag. CR EN EN EN LC
Idem not frag. CR EN VU NT LC
501-2000 frag. CR EN VU VU LC
Idem not frag. CR EN VU NT LC
>2000 CR EN VU NT LC
CR = critically endangered; EN = endangered; VU = vulnerable; NT = near threatened;
LC = least concern; 1-10(20) combination of criterion B2 and D2; each class of small
distribution is divided into fragmented (frag.) and not fragmented (not frag.).
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Downgrading
Some simple rules of thumb are used to downgrade the classifications after
step 1 in the new IUCN regional guidelines. The following species groups
were downgraded 1 class:
• riverine species
• saline species
• marginal species.
Presence on global Red List
Information on which Dutch species is present on the global Red List has
been checked in the most recent version of the List on www.redlist.org on
21th November 2002 (IUCN 2002). Not one species of the provisional IUCN
Red List is present on the global Red List.
Assessment of international importance
Information is used about the European distribution published in Schaminée
et al. (1992). The Netherlands lies wholly in the maritime (western) region of
Europe, so we calculated the western position of a population as the fraction
of the distribution which can be found in the western region. Fractions were
classified as: I: 0-0.20; II: 0.20-0.40; III: 0.40-0.60, IV: 0.60-0.80 and V:
0.80-1.00. 
Summarizing the main differences with the IUCN regional guidelines
• difference between periods is not 10 years but 12.5 years and the change is
measured not in the last 10 years, but in the last 25 years;
• only distributional data were used based on a grid of 1 km2; no informa-
tion was used on the number of individuals;
• benign introductions of some species were excluded;
• criterion B: the subcriterion of strong fluctuation is not taken into account,
because of lack of reliable data;
• criteria C and E: these criteria not used; in our opinion reliable informa-
tion on population numbers and ecological characteristics of species is not
available;
• downgrading: in our opinion it is not feasible to have a reliable assessment
of the influx from extraregional populations for a large number of species.
The risk of unreliable subjective assessments is, in our opinion, less pre-
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ferable than the profit of applying simple and ecological sound rules of
thumb.
• Assessment of international importance: the used ‘western index’ is an
approximation of the international importance of the Netherlands for vas-
cular plant species. The index overestimates the international importance. 
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Harmonization of Red Lists in Europe: 
some critical fungi species from Italy
G. Venturella, A. Bernicchia, V.F. Marchisio, A. Laganà, 
S. Onofri, G.Pacioni, C. Perini, C. Ripa, A. Saitta, E. Salerni, 
E. Savino, A. Vizzini, M.Zotti and L.Zucconi
INTRODUCTION
Fungi are currently distinguished in microfungi and macrofungi on the basis
of the fruiting bodies’ size (Arnolds, 1981). The basidiomata and ascomata of
macrofungi are easy to detect, being immediately visible with the naked eye,
and they are considered by researchers as useful tools for biodiversity studies.
Besides, fungal biodiversity studies provide the basis for conservation action
plans for fungi species.
Biodiversity studies are still very unbalanced, in many European countries.
For example, Italy boasts a long tradition of mycological studies, but some
areas are still unexplored and the number of fungi is clearly underestimated.
A check-list project was recently funded by the Italian Ministry of the
Environment in order to assess fungal diversity and obtain useful information
on the rarity of the species.
UP-TO-DATE FUNGAL DIVERSITY IN ITALY
According to Onofri et al. (in press), 4,296 taxa belonging to the class Basi-
diomycetes are listed in the provisional check-list of Italian fungi. This very sig-
nificant, but still approximate, number of fungi is going to be increased as
soon as the second part of the check-listing project will start and new records
of Basidiomycetes, Ascomycota, Zygomycota, Chytridiomycota and the remaining
classes of Basidiomycota will be listed. The elaboration of all available data
showed the presence in the Italian territory of 55 taxa which are possibly en-
demic at different levels (local, regional, national, biogeographical), 13 exotic
taxa, and 87 probably rare and/or endangered taxa. 
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TOWARDS A RED LIST FOR FUNGI IN ITALY
The idea that fungi may be threatened and deserve special attention to their
conservation is now well established in Europe (Courtecuisse 2001). How-
ever, currently no Red Data Book of fungi exists in southern Europe.
In the Italian Red Data Book, published by Conti et al. (1992), 458 taxa of
vascular plants, 267 lichens and 496 bryophytes are reported while algae and
fungi are not considered at all.
The Working Group for Mycology of the Italian Botanical Society (Ventu-
rella et al. 1997) proposed a preliminary list of 23 species of macrofungi be-
lieved to be rare and/or endangered in Italy: Amanita eliae Quél., Antrodiella
onychoides (Egeland) Niemelä, Battarrea phalloides Dicks. : Pers., Boletus jun-
quilleus (Quél.) Boud., Cortinarius herculeus Malençon, Cortinarius orellanus (Fr.)
Fr., Dendrothele incrustans (P.A. Lemke) P.A. Lemke, Entoloma madidum (Fr.)
Gillet, Gyrodontium sacchari (Spreng.) Hjortstam, Hebeloma hiemale Bres.,
Hebeloma remyi Bruchet, Hygrocybe calyptriformis (Berk. & Broome) Fayod,
Hygrocybe spadicea (Scop. : Fr.) P. Karst., Inocybe tricolor Kühner, Junghuhnia
semisupiniformis (Murr.) Ryvarden, Leucopaxillus lepistoides (Maire) Singer, Ly-
coperdon mammiforme Pers., Melanophyllum eyrei (Massal.) Singer, Panaeolus
dunensis Bon & Courtec., Rhodotus palmatus (Bull.: Fr.) Maire, Russula seperi-
na Dupain, Torrendia pulchella Bres., Trametes ljubarskyi Pilát. These taxa were
referred to the IUCN ‘Data Deficient’ category (DD) (IUCN 1994). 
Comparing the above mentioned list with taxa included in the provisional
European Red List of Endangered Macrofungi (Ing 1993), nine taxa belong to
one of the four categories proposed by Ing. In particular to category A (wide-
spread losses, rapidly declining populations, many national extinctions, high-
level concern), in which Boletus junquilleus and Hygrocybe spadicea are includ-
ed. Entoloma bloxamii (Berk. & Br.) Sacc. (reported sub E. madidum), Melano-
phyllum eyrei and Rhodotus palmatus belong to category B (widespread losses,
evidence of steady decline, some national extinctions, medium-level concern).
In the C category (widespread, but scattered populations, fewer extincions,
lower-level concern) fall Cortinarius orellanus and Lycoperdon mammiforme,
while Battarrea phalloides and Torrendia pulchella belong to the D category (local
losses, some extinctions but mainly at edge of geographical range). The re-
maining taxa proposed by the Working Group for Mycology of the Italian
Botanical Society (Venturella et al. 1997) were included in the list since they
are infrequent or rare in the Mediterranean area, where ecological conditions
limit their growth and appearance.
The elaboration of new data arising from the Italian Check-list of Basidio-
mycetes shows a different situation. In fact, among the 23 fungi included in
the previous list (Venturella et al. 1997) only for Inocybe tricolor the status of
threatened species can be confirmed. Besides, on the basis of the increase of
the mycological exploration of the Italian territory Dendrothele incrustans is not
confirmed as rare in Italy while Antrodia albobrunnea, Crepidotus cinnabarinus
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(Bernicchia, in verbis), Rhodotus palmatus, Chalciporus amarellus (Fig. 1) and
Suillus flavidus (Fig. 2) should be included in the list of taxa rare in Italy pro-
posed in this paper. In particular, the mycorrhizal species in association with
Pinus ssp., C. amarellus and S. flavidus, recorded in subalpine forest in few
localities of the Italian territory, seem to be threatened by air pollution and cer-
tain forest management activities. The information on ecology and distribu-
tion of these species is still inadequate and the status of Data Deficient (DD)
is here proposed. The saprotrophic Hygrocybe calyptriformis (Fig. 3), just in-
cluded at a European level in the IUCN category as ‘Critically Endangered (CR)’,
confirms its status also in Italy where it was found in few localities of Tus-
cany, Veneto and Lombardy.
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Figure 1 – Chalciporus amarellus
Figure 2 – Suillus flavidus
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Finally, as previously reported by Venturella (1999), Pleurotus nebrodensis (In-
zenga) Quél. (Fig. 4) should be raised to the status of threatened species. In
the Mediterranean area, Pleurotus species growing on different umbelliferous
plants and characterized by entirely white basidiomata are often classified as
P. nebrodensis or P. eryngii var. nebrodensis or P. eryngii subsp. nebrodensis. Com-
paring morphological, distributional and ecological data with molecular stud-
ies through isozyme and RAPD analysis, the presence of P. nebrodensis is only
restricted to Sicily. The remaining populations of white Pleurotus species grow-
ing on umbelliferous plants should be considered as varieties of P. eryngii
(Zervakis et al. 2001) . In Sicily P. nebrodensis show a very punctiform distri-
bution and a high risk of extinction mainly due to the economic value of its
basidiomata. Notwithstanding the habitat of growth is included in a protected
area, in the absence of any rule enforcement for fungi, the gatherers collect
many unripe basidiomata of P. nebrodensis every year. During the last ten years,
the occurrence of this taxon decreased dramatically. According to the IUCN
Red List Categories (IUCN 2001) the status of Critically Endangered (CR) for
P. nebrodensis is here proposed. In particular P. nebrodensis is submitted to a
high level of exploitation, the extent of its occurrence is less than 100 km2 and
the number of mature individuals is very low. Notwithstanding the difficulty
to apply the term ‘population’ to fungi, in the case of P. nebrodensis it is evi-
dent that this taxon belongs to a well characterized population delimited in-
side the plant association Cachryetum ferulaceae Raimondo, 1980. The size of
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Figure 3 – Hygrocybe calyptriformis
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the P. nebrodensis population is estimated to number fewer than 250 mature
individuals. Ex situ conservation strategies, carried out through the cultivation
of this interesting basidiomycete, also reduce the anthropic pressure on the
sites of growth (Perini 1998). As reported by Courtecuisse (2001), P. nebro-
densis cultivation in Sicily (Venturella and Ferri 2001) and culture collections
of basidiomycetes by Homolka et al. (1999) are, for the time being, the only
examples of ex situ conservation of fungi at the European level. Recently the
Mycotheca Universitatis Taurinensis (MUT) in the Department of Plant Biol-
ogy of the University of Turin has also been devoted to ex situ conservation of
basidiomycetes mycelia (Varese et al. 2001). In accordance with the new data,
presently 93 taxa in Italy have the status of rare and/or endangered fungi
(Table 1).
Recently, the European Council for the Conservation of Fungi [ECCF] & Koune
(2001) proposed to include in Annex 1 of the Bern Convention a list of 30
basidiomycetes and 3 ascomycetes threatened at the European level. It should
be noted that 22 of them are included in the Italian Check-list of Basidio-
mycetes. The diagram reports the presence of these taxa in the Italian Regions
(Fig. 5).
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Figure 4 – Pleurotus nebrodensis
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Table 1 – List of 93 fungi considered rare and/or endangered in Italy.
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Aleurodiscus botryosus Burt
A. cerussatus (Bres.) Höhn. & Litsch.
A. dextrinoideocerussatus G. Moreno, M.N.
Blanco & Manjon
Alnicola sphagneti (P.D. Orton) Romagn.
A. tantilla (J. Favre) Romagn.
Amphinema diadema K.H. Larss. &
Hjortstam
Amyloathelia amylacea (Bourdot &
Galzin) Hjortstam & Ryvarden
Amylocorticium subincarnatum (Peck)
Pouzar
A. subsulphureum (P. Karst.) Pouzar
Antrodia albobrunnea (Romagn.)
Ryvarden
A. radiculosa (Peck) Gilb. & Ryvarden
Botryobasidium botryoideum (Overh.)
Parmasto
B. candicans J. Erikss.
B. conspersum J. Erikss.
Brevicellicium exile (H.S. Jacks.) K.H.
Larss. & Hjortstam
Bulbillomyces farinosus (Bres.) Jülick
Ceraceomyces borealis (Romell) J. Erikss.
& Ryvarden
C. sulphurinus (P. Karst.) J. Erikss. &
Ryvarden
Cerinomyces crustulinus (Bourdot &
Galzin) Martin
Ceriporia excelsa (S. Lundell) Parmasto
Ceriporiopsis pannocincta (Romell) Gilb. &
Ryvarden
Chalciporus amarellus (Quèl.) Singer
Clavulicium delectabile (H.S. Jacks.)
Hjortstam
C. macounii (Burt) J. Erikss. & Boidin 
Cortinarius aurantiomarginatus Jul. Schäff.
C. badiovinaceus M.M. Moser
C. bibulus Quél.
C. caesiocinctus Kühner
C. calopus P. Karst.
C. canabarba M.M. Moser
C. colus Fr.
C. croceoconus Fr.
C. fuscoperonatus Kühner
C. gentilis (Fr.) Fr.
C. helobius Romagn.
C. hillieri Rob. Henry
C. ionosmus M.M. Moser, Nespiak &
Schwöbel
C. latobalteatus (Schaeff. apud M.M.
Moser) M.M. Moser
C. leochrous Schaeff.
C. magicus Eichhirn
C. orellanoides Rob. Henry
C. papulosus Fr.
C. paracephalixus Bohus
C. parvannulatus Kühner
C. patibilis Brandud & Melot
C. pluvius (Fr. : Fr.) Fr.
C. porphyropus (Alb. & Schwein.) Fr.
C. praestans (Cordier) Gillet
C. psammocephalus (Bull.) Fr.
C. pulchripes J. Favre
C. pygmaeus (Velen.) M.M. Moser
C. scaurotraganoides Rob. Henry
C. subporphyropus Pilát
C. terpsichores Melot var. calosporus
Melot
C. uliginosus Berk.
Crepidotus cinnabarinus Peck
Cristinia gallica (Pilát) Jülich
C. rhenana Grosse-Brauckm.
Crustoderma dryinum (Berk. & M.A.
Curtis) Parmasto
Crustomyces expallens (Bres.) Hjortstam
C. subabruptum (Bourdot & Galzin) Jülich
Cyphellostereum laeve (Fr. : Fr.) D.A. Reid
Cystostereum murraii (Berk. & M.A.
Curtis) Pouzar
Dentipellis fragilis (Pers. : Fr.) Donk
Erythricium hypnophilum (P. Karst.) J.
Erikss. & Hjortstam
Fibricium rude (P. Karst.) Jülich
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As clearly shown in Fig. 5, many species listed in the report of the European
Council for the Conservation of Fungi (ECCF) & Koune (2001) as threatened
in Europe were recorded in several Italian Regions: based on this fact, some
Italian Regions or, in selected cases, Italy as a whole, could be considered sites
for conservation of threatened European fungi.
REGIONAL RED LISTS FOR FUNGI IN ITALY
Among cases studied at the regional level an attempt to propose conservation
action for fungi growing in certain threatened habitats, was recently carried
out in Tuscany. According to Antonini and Antonini (1999) two species until
now found only in autochtonous spruce forest in the northern Apennine
(Mount Abetone), Gomphus clavatus (Pers.: Fr.) Gray and Porphyrellus porphy-
rosporus (Fr.) Gilbert, considered as endangered and vulnerable respectively,
were proposed to be protected in Tuscany. Mycological research confirmed
the phytogeographic and ecological value of relict mountain peat bogs in the
Northern Apennine, few in number and small in extension habitats, record-
ing the presence of interesting and rare fungi worthy of conservation. Among
saprotrophic fungi linked to this environment, the species Arrhenia lobata
(Pers.: Fr.) Redhead, Entoloma poliopus (Romagn.) Noordel., Galerina paludosa
(Fr.) Kühner, Gymnopilus bellulus (Peck) Murrill, Hygrocybe coccineocrenata
(P.D. Orton) M.M. Moser, H. laeta (Pers.: Fr.) P. Kumm., Pholiota myosostis
(Fr.: Fr.) Sing. and Psilocybe elongata (Pers.: Fr.) J. Lange are noteworthy (Peri-
ni et al. 2002). Helvella juniperi Filippa & Baiano, Hygrocybe conicoides (P.D.
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F. subceraceum (Hallenb.) Bernicchia
Fomitopsis cajanderi (P. Karst.) Kotl. &
Pouzar
Gloecystidiellum karstenii (Bourdot &
Galzin) Donk
Hebeloma funariophilum M.M. Moser
H. pyrophilum G. Moreno & M.M. Moser
Hygrocybe calyptriformis (Berk. & Broome)
Fayod
Hyphoderma litschaueri (Burt) J. Erikss. &
Å. Strid
Hypochnicium polonense (Bres.) Å. Strid
Inocybe albomarginata Velen.
I. albovelutipes Stangl
I. amblyspora Kühner
I. fuscescentipes Kühner
I. geraniodora J. Favre
I. glabrescens Velen.
I. huijsmannii Kuyper
I. leptophylla G.F. Atk.
I. oreina J. Favre
I. piceae Stangl & Schwöbel
I. tricolor Kühner
Inonotus dryophilus (Berk.) Murrill
Mucronella flava Corner
Oxyporus corticola (Fr. : Fr.) Ryvarden
Phanerochaete aff. avellanea (Bres.) J.
Erikss. & Ryvarden
Phlebia chrysocreas (Berk. & M.A. Curtis)
Burds.
Pleurotus nebrodensis (Inzenga) Quél.
Rhodotus palmatus (Bull. : Fr.) Maire
Suillus flavidus (Fr. : Fr.) Singer
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Orton) P.D. Orton & Watling, H. olivaceonigra (P.D. Orton) M.M. Moser, Ma-
crolepiota phaeodisca Bellù, Oudemansiella mediterranea (Pacioni & Lalli) E.
Horak, Psathyrella ammophila (Durieu & Lév.) P.D. Orton and Tulostoma gio-
vannellae Bres., growing in sandy coastal dunes, should also be included in
the Tuscany Red List for fungi (Antonini et al. 2002).
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Figure 5 – List of taxa proposed by ECCF to be included in Annex 1 of the Bern
Convention compared with taxa reported in the Italian check-list (*). Ama fri = Ama-
nita friabilis, Amy lap = Amylocystis lapponica, Ant alb = Antrodia albobrunnea, Arm ect
= Armillaria ectypa, Bolp gri = Boletopsis grisea, Bol dup = Boletus dupainii, Bov pal =
Bovista paludosa, Can mel = Cantharellus melanoxeros, Cor ion = Cortinarius inochlorus;
Ent blo = Entoloma bloxamii, Gom cla = Gomphus clavatus, Hpa cro = Hapalopilus cro-
ceus, Hpl odo = Haploporus odorus, Her eri = Hericium erinaceum, Hoh cum = Hohen-
buehelia culmicola, Hbe cal = Hygrocybe calyptriformis, Hus pur = Hygrophorus pur-
purascens, Lar off = Laricifomes officinalis, Leu com = Leucopaxillus compactus, Lyo fav =
Lyophyllum favrei, Myr col = Myriostoma coliforme, Phy pel = Phylloporus pelletieri, Pod
mul = Podoscypha multizonata, Pyc alb = Pycnoporellus alboluteus, Sar ful = Sarcodon
fuligineoviolaceus, Ske odo = Skeletocutis odora, Sui si he = Suillus sibiricus ssp. helveticus,
Tor pul = Torrendia pulchella, Tri col = Tricholoma colossus, Tul niv = Tulostoma niveum.
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Demographic, phytogeographic and state-of-
habitat study on eight Red-Listed taxa of central-
southern Italian vascular flora: early data
E. Giovi, G. Abbate and M. Iberite
INTRODUCTION AND AIMS OF RESEARCH
During the last decades the topic of biological diversity and its conservation
gained a central position within the international environmental debate. In
this scenario, the first comprehensive Plant Red Data Book published by IUCN
(Lucas and Singe 1978) came also as the first concrete methodological ap-
proach in defending threatened plants.
Italy had to wait a long time before having such a tool for vascular plants:
the Red Book of Italian Plants (Libro Rosso delle Piante d’Italia) was edited only
in 1992 (Conti et al. 1992). It was based on monographs and, though it is now
old, it still is the only reference for Italy to address the problem of taxa threat-
ened at the national level in a comprehensive way (Fig. 1). In this book the
authors selected 458 taxa in need of conservation efforts.
In 1997 the same authors published the Regional Red Lists of Italian
Plants (Liste Rosse Regionali delle Piante d’Italia), taking the 1994 IUCN cate-
gories as a reference (IUCN 1994; Rizzotto 1995). This, as the Red Book be-
fore, contains the major regional botanists’ contributions (mostly by the
authors of the regional floras) and represents the most up-to-date data source
on threatened flora. This new checklist is however extremely poor in structure
and consists only of tables. If we consider yet how complex and abundant Ita-
lian vascular flora is, a synthesis in reporting regional data is necessary.1 At
the same time this conciseness dramatically restricted the List’s availability
both as a field tool and as a legal reference. For each taxon, the Lists quote only
the IUCN category, both at national level and for each one of the 20 Italian
administrative regions (Fig. 2); on the other hand they completely lack infor-
mation on biology, ecology and appropriate safeguard measures. But we know
that extinction risk is the result of many biotic and abiotic factors which we
hardly can estimate properly: therefore the more we will know about a spe-
cies, the more effective its safeguard strategy will be. Regional Red Lists num-
ber 1011 taxa threatened at national scale and 3179 at regional level.2
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Unfortunately both Red Book and Red Lists share the same problem, due to
the complexity of the Italian floristic heritage: the contributions provided by
the botanists are basically qualitative ones. It follows that assessing extinction
risk was not made according to quantitative criteria as suggested by IUCN.
Assessing extinction risk of Italian vascular plants confides only in the expe-
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Figure 1 (above) – A sample page from the Red Book of Italian Plants (Conti et al.
1992)
Figure 2 (below) – A sample page from Regional Red Lists of Italian Plants (Conti et
al. 1997). Note that in the Red Book each taxon had a whole page dedicated to it,
while in the Red Lists it is all contained in a single text line.
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rience and knowledge of the regional authorities. This approach can easily pro-
duce mistakes and moreover it does not follow IUCN/SSC guidelines which
recommend to base one’s evaluations on field observations for a sufficient
period of time. 
In the framework of the actions promoted by the Italian Society of Botany
(S.B.I.) in order to study and safeguard threatened flora, the present research
has the priority objective to apply, for the first time in Italy, IUCN-established
criteria, checking the actual conservation status of 8 Red-Listed taxa standing
for different plant life forms, risk categories, chorotypes, taxonomic groups
and environments of some central-southern Italian regions. By this we intend
to deduce further guidelines drawn up ad hoc for the principal groups of vas-
cular plants, in agreement to and supplementing IUCN criteria, to serve as an
aid in effective assessing of risk categories.
In this paper we present some early results of a two year research activity
and some remarks on Red-Listing experience in Italy.
MATERIALS AND METHODS
Selection criteria and selected taxa3
The preliminary operation for the selection of the taxa to study was a thorough
analysis of the Regional Red Lists of Italian Plants. To reach an adequate com-
promise between significance and feasibility of the research, the candidate
taxa should:
• be included in the national list of threatened taxa (see footnote 2);
• occur in at least one of the following regions: Lazio, Abruzzo, Molise, for
logistic reasons;
• occur in few regions, preferably one, to make it easier to compare differ-
ent populations;
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1 According to the most recent data, Italian vascular flora consists of 6516 species and 7429 taxa
(including subspecies), turning out as the richest in Europe. These data are quoted from the
Database of Italian Vascular Flora, which is right now being completed: it is a comprehensive proj-
ect started by the Plant Biology Department of the University of Rome ‘La Sapienza’ in 1999, fol-
lowing a convention funded by the Ministry of the Environment and Territorial Defence - Nature
Conservation Department (Abbate et al. 2001).
2 Regional Red Lists of Italian Plants report both the taxa threatened at national level (stating the
IUCN category also for each one of the 20 regions) and those taxa which are threatened in one
or more regions but not at risk at national scale. For these taxa a blank box could mean: 1) occur-
ring but not threatened in that region or 2) not occurring at all in that region; this ambiguity seri-
ously limits the applicability of the Red Lists. Red Lists of other nations clearly distinguish the
two cases; therefore Italian Red Lists need to be adapted in this sense.
3 Nomenclature follows Liste Rosse Regionali delle Piante d’Italia (Conti et al. 1997).
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• not belong to taxonomically critical groups of Italian flora, and to be easi-
ly recognised in nature;
• stand for different chorotypes and plant life forms;
• not occur in places too difficult to be reached – habitats that are, so to
speak, protected by themselves. Environments which are somehow threat-
ened are instead much more interesting, because they allow us to estimate
the effects resulting from protection actions or interferences or stress
ceasing.
Based on these criteria we selected eight taxa (Table 1).
Experimental plan
While drawing our experimental plan, we felt the need for easy techniques,
requesting not so many years of observation. This will be all the more impor-
tant if we intend to reach conclusions regarding many taxa, especially for
those nations having rich floras, such as Italy.
So we adopted a quantitative population study approach. This has been
scarcely aplied in Italy so far, both for its theoretical difficulties and for the
long data collecting phases. While for animals the functional unity – that is
what makes the species reproduce and spread – usually corresponds to the
individual, for plants it is often hard to identify the functional unity and a pre-
cise knowledge is required of the species’ reproductive biology. When vegeta-
tive propagation prevails over sexual reproduction, it becomes hard to assess
the vitality of a population in terms of genetic variability.
For the eight selected taxa, together with a demographic study, we perform
basic genetic research and state-of-habitat analysis.
Population study
The population study of the selected taxa is the main feature of this research.
For each taxon we perform field surveys in preliminarily selected sites and
make observations aimed at assessing the vitality of natural populations. The
method is the following:
• building permanent sample plots or transects for data collecting for an in
situ population dynamics study. The size of the plots or transects relates
to: plant size, reproductive biology and arrangement of the individuals
within the population;
• field monitoring of the individuals included in the plots. Counting involves
the number of individuals and, when it is possible, the number of mature
reproductive structures.
208
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Chromosome number
Chromosome number is nowadays considered a useful tool in understanding
phylogenetic links between taxonomically related taxa; at the same time it can
help explain the relationships between populations living in different sites
(Stace 2000). In this part of the research we make use of classic techniques
as follows:
• field collecting of plant parts to be cultivated in laboratory;
• separating tissues to be put through karyologic analyses;
• metaphase freezing by use of colchicine and chromosome counting.
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Table 1 – The eight selected taxa, standing for different taxonomic groups, families,
plant life forms, chorotypes and risk categories at national level (according to Conti et
al. 1997); for an explanation of the abbreviations used, the reader is also referred to
that source).
Taxon Family Plant Chorotype IUCN
life form category
Pteridophyta Isoëtes velata A. Isoëtaceae I rad Medit.-Atl. VU
Braun subsp. velata
Angiospermae Adonis vernalis L. Ranuncu- H scap Eurosib. CR
dicotyledones laceae (steppic)
Malcolmia littorea Brassicaceae Ch suffr W-Medit. EN
(L.) R. Br. (Steno)
Astragalus aquilanus Fabaceae H scap Endem. VU
Anzalone
Vicia sativa L. Fabaceae T scap Pontic VU
subsp. incisa
(M. Bieb.) Arcang.
Acer cappadocicum Aceraceae P scap Endem. LR
Gled subsp. lobelii
(Ten.) Murray
Goniolimon italicum Plumbagi- H ros Endem. VU
Tammaro, Frizzi naceae
et Pignatti
Angiospermae Iris setina Colasante Iridaceae G rhiz Endem. CR
monocotyledones
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Reference coenoses
Plant conservation goes hand in hand with conservation of related coenoses:
the more the plant community is altered in structure and composition from
its optimum, the more threatened we must consider a species and the more
urgent are protection measures. This part of the research follows the classic
Braun-Blanquet phytosociological method:
• collecting references to verify if the taxa are already included in described
phytocoenoses. If we deal with a characteristic or differential species of a
syntaxon, we already know something about its synecology and have a ref-
erence coenosis; 
• performing phytosociological surveys in order to test the state of the
coenosis or else to define the synecology of our taxon, if there were no ref-
erences.
RESULTS
4
Isoëtes velata A. Braun subsp. velata
This is an amphibian Pteridophyte occurring in humid sites; we are studying
it in a Quercus frainetto Ten.-rich community (named Foglino wood) situated
near the Tirrenian coast in Southern Lazio region. Nowadays, these habitats
are very rare, and in Lazio they sometimes survive as a witness of the past,
before the drainings which took place. Here I. velata ssp. velata is widespread
on clayey soils overlaying fossil dunes on which water persists only during the
winter. We built two sample plots 1 m x 1 m each, the first one (P1) in a more
disturbed site than the second one (P2), but both on hardly grazed grounds.
The number of individuals was always high, especially if we consider that the
taxon never performs vegetative propagation. We are also cultivating some
individuals, which showed great vitality, on which we are counting the num-
ber of leaves per rosette, measuring the corm diameter (to see if a correlation
does exist) and preparing the chromosome analyses. I. velata ssp. velata was
reported as I rad (Pignatti, 1982), but our observations showed that it might
rather be considered G bulb (though the corm cannot be properly defined a
bulb).
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4 The small maps report the IUCN category for each studied taxon in the 20 Italian regions; in
the grey box the status at national scale is given (Conti et al., 1997).
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Adonis vernalis L.
This species has been considered extinct in
Italy for many years, until it was rediscov-
ered in 1995 (Frattaroli 1996) in a small
Karstic valley at 1200 m a.s.l. in Abruzzo
region, on the southern border of Gran Sasso
and Laga Mountains National Park. The
plants are often very large (up to 1 m high
and crown diameter 50 cm), so we built a
circular sample plot with a radius of 4 m in
which we counted 90 individuals, quite a
high number. On the other hand the whole
population occurs in a restricted and distinct-
ly bounded area, as large as a football field,
on the valley floor. Outside this area the spe-
cies is very sporadic, though it seems to be spreading a little. We propose to
change the plant life form from H scap (Pignatti 1982) to G rhiz; this takes
into account that the plant has many more chances to spread by vegetative
means.
Malcolmia littorea (L.) R. Br.
This is a coastal dune plant occurring in Italy only in a restricted area in the
Southern Lazio region, next to Circeo National Park, a plain disjunction from
Iberic and French stands. It was not reported for about 35 years. Then, in
2001, we found it again in a rectangular 70 m2 area directly on the beach (P1).
In 2002 we found two other sites where we built sample areas (P2, P3) with
the same size as P1. We performed preliminary phytosociological surveys and
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Table 2 – Countings in the two I. velata ssp.
velata plots.
N. of individuals
09/01 02/02 03/02
P1 44 231 134
P2 – 284 216
Red List Book oktober.  11/13/03  12:31 PM  Pagina 211
cultivated some specimens which later flowered and fructified. We did not
observe vegetative propagation.
Astragalus aquilanus Anzalone
Though included as priority species in many conventions and directives, we
found that this species is more widespread than had been assumed. It is an
endemic species discovered in the late 60s in the Abruzzo region (Anzalone
1970) and recently found in Calabria too (Bernardo 1996). In Abruzzo we
investigated two stands near L’Aquila in xeric pastures. We built two sample
plots 1 m x 1 m each; populations are not very abundant, but the species often
occurs in the region: while performing the surveys for Adonis vernalis L., we
accidentally found A. aquilanus in the same place.
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Table 3 – Countings in the three M. littorea
plots.
N. of individuals
09/01 03/02 06/02
P1 12 13 14
P2 – 14 14
P3 – 40 43
Table 4 – Countings in the two A. aquilanus
plots.
N. of individuals
07/01 08/02
P1 11 27
P2 7 6
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Vicia sativa L. subsp. incisa (M. Bieb.) Arcang
This species occurs in Italy only near Rome
(Castelli Romani), far away from most of its
distribution area (Crimea, Bulgaria, Greece,
Turkey). It lives in very disturbed stands
(uncultivated lands, road edges). It probably
established itself in Italy during the stay of
Septimius Severus Legions, coming from Me-
sopotamia through today’s Romany. If this
hypothesis can be confirmed, we will have
to consider if the active protection of an alien
species thought of as indigenous should be
recommended.
Acer cappadocicum Gled. subsp. lobelii (Ten.) Murray
This is one of the few Italian endemic trees, infrequently occurring in beech
forests along the central-southern Apennines. We did surveys in the Molise
region (the northern part of the distribution area) within the Biosphere
Reserve ‘Collemeluccio-Montedimezzo’ and in the Basilicata region near Po-
tenza. We counted individuals occurring over three transects of 100 m each,
one (M) in Molise, the others (B1, B2) in Basilicata. We also measured the
stem diameter at 1,30 m from ground level. Populations from Basilicata prov-
ed to be much healthier than those from Molise. On the other hand we ob-
served that most populations from Basilicata do not fit the original description
drawn by Italian botanist Michele Tenore in 1835. They seem to show inter-
mediate features between A. cappadocicum ssp. lobelii and the A. opalus com-
plex, often occurring in central-southern Apennines in similar habitats. It is
possible that these populations are derived from a hybridization between the
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Table 5 – Countings in the three A. cappadocicum
ssp. lobelii transects.
Transect M B1 B2
N. of individuals 7 4 6
Average diameter (cm) 9.28 25.48 20.7
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two taxa. If this hypotesis can be confirmed, all the distribution area of A. cap-
padocicum ssp. lobelii will have to be reviewed.
Goniolimon italicum Tammaro, Frizzi et Pignatti
This species, the only representative of the
genus Goniolimon in Italy, was discovered
in the Karstic complex of Ocre, near L’A-
quila, in Abruzzo (Tammaro et al., 1982). A
few other stands have been recorded in the
past but, as some surveys have shown, the
species seems to occur there no longer, due
to human activities. During our studies, the
population of the locus classicus looked very
poor; over a 250 m transect only 6 individu-
als occurred. Based on these early data,
while considering the fact that this species
never performs vegetative propagation, G.
italicum seems to be really threatened, even
more than the VU status reported by the
Red Lists.
Iris setina Colasante
This is an endemic Iris, occurring only in a
restricted area in Southern Lazio (Colasante,
1989; Colasante and Sauer, 1993). During
the 70s a residential neighbourhood was
built right over its locus classicus; here the
species survives today only in a few flower-
beds. We found few seemingly natural small
populations and we started a study of one of
them. Since this species, like many irises,
performs a massive vegetative propagation,
one cannot tell one individual from another,
and so we counted the number of flowering
stems. In a 1 m x 1 m sample plot we found
56 flowering stems and 150 flowers; we returned later in the same place to
observe that not one of those flowers had produced a capsule. Massive vege-
tative propagation may help a taxon surviving but at the same time it may
have serious consequences for its genetic variability; if the population of I.
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setina under study will prove to be a clone, the loss of genetic diversity would
be dramatic.
CONCLUSIONS
During the first two years of this research, some trends came out in the study
of Red-Listed taxa. We selected both endemic and non-endemic taxa, with more
or less large distribution areas. The most interesting situations soon appeared
to be the cases of non-endemic taxa occurring in Italy only in very restricted
stands. Two of the studied taxa, Malcolmia littorea and Vicia sativa ssp. incisa,
clearly reflect this: in both cases their Italian stands are but small parts of their
total distribution areas and in both cases they occur in degraded environ-
ments. So we may ask: why do they not occur in other regions in similar habi-
tats? An easy answer to this question may be that they accidentally penetrat-
ed in historical times. But how? And when? In most cases we cannot find his-
torical documentation to strengthen or refute such a hypothesis. In the future
we will need more and more integration of different branches of research,
such as the karyological analyses we carried out.
Italy is still far behind in Red-Listing activities, mainly because of its com-
plex and rich flora, which even today is not well known. The Database of
Italian Vascular Flora will be completed only after the present study but from
a comparison between the present data and those in the the Regional Red
Lists some matters are already emerging: there are probably many misunder-
stood taxa that will eventually be deleted from the Red Lists. Only when that
has been accomplished, will conservation efforts finally be directed towards
effective biodiversity conservation.
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Applying Red List criteria in Flanders
(North Belgium)
D. Maes, L. de Bruyn and E. Kuijken
INTRODUCTION
Red Lists are compiled for three main reasons: 1) To assess potentially adverse
impacts on species, 2) to help inform conservation priorities and to promote
research on threatened species or 3) as a component of State of the Environ-
ment Reports (Possingham et al. 2002). Another important use of Red Lists
is to enlarge the awareness of the public about the decline of biodiversity in
general (Blab et al. 1984). In the past most of the Red Lists were compiled on
a ‘best professional judgement’ basis. In 1994, the IUCN promoted the use
of quantitative criteria for the compilation of international (Mace and Stuart
1994; IUCN Species Survival Commission 1994) and national or regional Red
Lists (Gärdenfors et al. 2001; e.g. Schnittler et al. (1994) in Germany; Maes et
al. (1995) in Flanders – North Belgium; Van Ommering (1994) in the Nether-
lands).
In this contribution, we will illustrate the criteria and Red List categories
that are applied for the compilation of Red Lists in Flanders (North Belgium)
and we will demonstrate that the proposed IUCN criteria for use on the
regional scale are inappropriate in small countries or regions.
RED LISTS IN FLANDERS
Flanders (total area 13,512 km2) is the northern, Dutch speaking part of Bel-
gium. It exhibits the typical features of a western industrialised region: Ex-
tensive industry, infrastructure, house building and agriculture, and a human
population density of 431 citizens/km2 (De Bruyn et al. 2002; Van Hecke and
Dickens 1994). Nature conservation policy is the responsibility of the region-
al governments (Flanders, Wallonia and Brussels) and it is therefore appro-
priate to compile Red Lists per region rather than for Belgium as a whole.
Flanders developed Red List Categories and Criteria in 1995 (Maes et al. 1995;
Maes and van Swaay 1997) that were based upon the IUCN criteria (IUCN
Species Survival Commission 1994) and on Categories and Criteria used in
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The Netherlands (Van Ommering 1994) and in Germany (Schnittler et al.
1994). Flemish Red List categories are based on two criteria: A trend criteri-
on (change in the extent of distribution between two compared periods) and
a rarity criterion (the number of sites, populations, grid squares, etc. of a
species). The application of the Red List criteria in Flanders is summarised in
Table 1. Additional Red List categories, not shown in Table 1, are ‘Probably
threatened’ (i.e., studies on single or few populations indicate that the species
is threatened in its entire range) and ‘Data deficient’ (i.e., insufficient data are
available for correct assessment, for example because of the inconspicuous-
ness of species or an unclear taxonomy).
Table 1 – Classification scheme for the Red Lists of Flanders; the % that determine
rarity (% grid squares, populations, etc.) and trend (decline in the number of grid
cells, populations, etc.) are indicative. 
Rarity
Trend Extinct Very rare Rare Fairly rare Not rare
0% <2% 2-5% 5-15% >15%
Very strong Extinct Critically Endangered Vulnerable Near 
decline >75% Endangered threatened
Strong decline – Endangered Endangered Vulnerable Near 
50-75% threatened
Moderate – Vulnerable Vulnerable Vulnerable Near 
decline 25-50% threatened
No decline – Rare Rare Rare Not 
<25% threatened
Since 1994, 16 Red Lists have been compiled in Flanders: Five vertebrate
groups, nine invertebrate groups, higher plants and a selected group of fungi
(Table 2).
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Table 2 – Published Red Lists in Flanders together with their reference and the total
number of species per taxonomic group.
Group Reference Number of species
Vertebrates
Mammals Criel (1994) 59
Amphibians & Reptiles Bauwens and Claus (1996) 19
Fish Vandelannoote and Coeck (1998) 55
Birds Devos and Anselin (1999) 163
Invertebrates
Carabid beetles Desender et al. (1995) 352
Butterflies Maes and Van Dyck (1996) 64
Dragonflies De Knijf and Anselin (1996) 58
Spiders Maelfait et al. (1998) 607
Grasshoppers Decleer et al. (2000) 39
Dolichopodid flies Pollet (2000) 260
Empidid flies Grootaert et al. (2001) 258
Water bugs Bosmans et al. (in prep.) 57
Land snails Backeljauw et al. (in prep.) 104
Plants and fungi
Fungi Walleyn and Verbeken (1999) 552
Higher plants Biesbrouck et al. (2001) 1028
A digital list of all species for which a Red List has been compiled together
with their threat status in Flanders can be found on ftp://ftp.instnat.be/
Users/Dirk_M/RedListsFlanders.xls or on www.nara.be.
DISCUSSION
Flanders is a small region (13,512 km2) which makes a straightforward appli-
cation of the regional IUCN Red List criteria inappropriate. Table 3 shows the
Red List of butterflies (Maes and Van Dyck 1999; 2001) based on the IUCN
Red List criteria. This exercise clearly shows that many Flemish butterfly
species would appear in the most threatened IUCN Red List category (based
on criterion ‘B1ab’ in the guidelines of Gärdenfors et al. (2001)) simply due to
the limited area of Flanders. Even smaller European countries or regions (e.g.,
Luxembourg, Liechtenstein, Andorra, or the different German ‘länder’, etc.)
would have all their species, even the most widespread ones, in the category
‘Critically endangered’ on the basis of this limited ‘extent of occurrence’ cri-
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terion. This does not allow prioritisation of threatened species because they
appear all equally threatened.
Table 3 – Number of butterfly species in Flanders using the Flemish Red List criteria
compared to the IUCN Red List criteria. 
Red List category Number of species
RL criteria Flanders RL Criteria IUCN
Extinct 19 19
Critically endangered 5 14
Endangered 6 4
Vulnerable 7 3
Rare 3 –
Data deficient 1 1
Not threatened 23 23
Total 64 64
Since much more data are available on vertebrates and on vascular plants, the
proposed IUCN criteria are more easily applicable to these groups than to
lower organisms, such as invertebrates [dolichopodid – Pollet (2000) or em-
pidid flies – Grootaert et al. (2001)) or lower plants (Hallingbäck et al. 1995)].
Their distribution and certainly their population numbers are only vaguely
known, let alone changes in the area of extent or the number of populations. 
Comparability of Red Lists among countries or regions is, in our opinion, of
secondary importance to comparability among taxa within a country or re-
gion. Nature conservation is the competence of local or national governments
and should therefore focus on the local scale. Listing priorities within a region
or country should be based on comparable categories and criteria within the
region rather than between countries or regions. Recently, techniques have
been developed to compare trends among species of different taxonomic groups
within a country or region (Telfer et al. 2002). As an example, we compared
trends of butterflies and dragonflies in Flanders. Among the ten most declin-
ing species of both groups, nine are butterflies and only one is a dragonfly
(Table 4); this means that butterflies have declined stronger than dragonflies
(Maes and Van Dyck 2001). Extending such trend calculations to other taxo-
nomic groups will result in an objective priority list for the compilation of
national or regional species action plans.
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Table 4 – Comparing trends of two taxonomic groups (butterflies and dragonflies) in
Flanders (north Belgium) using Telfer et al. (2002).
Species Trend
1 Polyommatus semiargus (butterfly) -3.290
2 Issoria lathonia (butterfly) -2.720
3 Melitaea cinxia (butterfly) -2.807
4 Pyrgus malvae (butterfly) -2.446
5 Leptidea sinapis (butterfly) -2.428
6 Satyrium w-album (butterfly) -1.320
7 Hesperia comma (butterfly) -1.234
8 Coenagrion hastulatum (dragonfly) -1.055
9 Plebeius argus (butterfly) -0.971
10 Limenitis camilla (butterfly) -0.576
FUTURE USE OF RED LISTS IN FLANDERS
In the future, the use of Red Lists and the ‘follow-up’ of Red List species in
Flanders will probably change; the compiled information in the present Red
Lists is usually rapidly out of date because many threatened species decline at
such speeds that one can only confirm its extinction in a next Red List pub-
lished 10-15 years later. Threatened species should therefore be monitored on
a year to year basis so that species declines are detected early enough to under-
take conservation actions. Since it will not be feasible to monitor all threat-
ened species, a well selected set of species from different taxonomic groups
and habitats (a so called multi-species approach) is more appropriate (Lam-
beck 1997; Van Dyck et al. 2001).
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Red Lists and Red Data Books in Northwest
Russia: intents, approaches and realities
A. Zavarzin, O. Krever, R. Sagitov and V. Petrov
INTRODUCTION AND THE HISTORY OF RED LISTING IN RUSSIA
Intensive and widely spread activities in red listing and compilation of Red
Lists and Red Data Books indicate the concern of the human civilisation in
preserving the essential elements of ‘Life on Earth’: all the existing species of
organisms. This largely comes from the understanding that only maintaining
the organisms’ (genetic) diversity can help to conserve the ecological proces-
ses forming the life support system on earth. Accordingly, the Red Listing ac-
tivities themselves help to monitor changes in the human impact on biologi-
cal diversity globally and locally, while the outcome of this work also leads to
the understanding of the magnitude of this human impact. 
Throughout the history of species conservation in Russia, starting with the
Russian Empire (followed by the Soviet Union and further by the Russian
Federation), Russia has actively participated in this process, in several ways.
In 1911 Russia, together with USA, Japan and Great Britain signed the Wash-
ington International Convention on the conservation of seals. Later in the
20th century the IUCN approach in collecting and analysing data on rare and
endangered species world-wide, was accepted, and Russian zoologists com-
piled the first data base of rare mammal and bird species for the Global Red
List of IUCN during 1961-1964. In the next ten years the ‘Red Data Book of
Rare and Endangered Species of Animals and Plants of the Soviet Union’ was
prepared and officially adopted by the Ministry of Agriculture of USSR on
March 12, 1974. The first edition of this book was published in 1978 and the
second, revised one – in 1984. The first edition contained data on 62 species
and subspecies of mammals, 63 species of birds, 8 species of amphibians, 21
species of reptiles and 444 species of vascular plants, all of them being offi-
cially recognised as either being in danger of extinction or rare in the whole
area of the Soviet Union (Red Data Book of USSR 1978).
In the course of compiling the ‘Red Data Book of the USSR’ it became obvi-
ous that, due to the size of the country and diversity of the climatic zones sim-
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ilar compilations were necessary for the units (Republics) in order to ensure
both a better preservation of the species included in the Union’s Red Data Book
and special conservation measures for those species that were already threat-
ened locally but not yet nationally. Based on that assumption the Soviet Re-
publics were obliged to prepare their own Red Data books. The Red Data Book
of the Russian Soviet Federative Socialist Republic (RSFSR) was compiled
during the 80-s. Its volume on animals was published in 1983 in accordance
with the Republican Law ‘On the Conservation and Use of the Animal World’
(1980) and following the decision by the Republican Supreme Council to
establish the Red Data Book (1982). Structurally the Red Data Book of RSFSR
is similar to the third edition of the IUCN Red Data Book and second edition
of the USSR Red Data Book (Red Data Book of USSR 1984). It contains data
on 245 species and subspecies of animals (Table 1) including 49 invertebrates
(15 molluscs and 34 insects) and 196 vertebrates (9 fishes, 4 amphibians, 11
reptiles, 107 birds and 65 mammals). The taxa were split into five categories: 
I species and subspecies facing extinction: those which declined to critical num-
bers or of which habitats had been destroyed to the extent that they will get
extinct in the nearest future.
II species and subspecies significantly decreasing in numbers: those that were rare
or even common in the past but are constantly decreasing and requiring
special measures, or otherwise will be subjects for the category I.
III rare species and subspecies: those that are not facing extinction but occur in
such low numbers or encountered in such limited areas that any threat
may lead them towards extinction. 
IV species and subspecies of undetermined status: insufficiently known and poor-
ly studied species that may be endangered but require further investiga-
tions for exact conclusions to be made.
V restored species and subspecies: those that started to recover after measures
taken having been but are still requiring monitoring of their status.
Table 1 – Number of species and subspecies of animals, assigned to different
categories in the Red Data Book of the RSFSR (1983)
Cat. Mammals Birds Reptiles Amphi- Fishes Inverte- Total %
bians brates
I 22 25 1 3 16 67 27,0
II 17 24 3 4 4 21 73 29,4
III 18 40 5 1 64 25,8
IV 7 18 2 1 12 40 16,2
V 4 4 1,6
Total 68 107 11 4 9 49 100
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Similarly to the one on animals ‘The Red Data Book of the RSFSR: plants’ was
published in 1988 and contained data on 533 species of plants including 465
species of vascular plants, 22 species of bryophytes, 29 species of lichens and
17 species of fungi. In this volume the species were classified according to the
categories adopted in the ‘List of Rare, Threatened and Endemic Plants in
Europe’ (1977) and the first ‘IUCN Plant Red Data Book’ (1978) and included
the following categories:
0 (Ex) – probably extinct species (subspecies)
1 (E) – species (subspecies) facing extinction: survival is not possible if the
impacting threats remain.
2 (V) – endangered species (subspecies): those that will soon be shifted to the
category 1 if threats to them remain.
3 (R) – rare species (subspecies): those that are represented by small popula-
tions and are not endangered but are facing the risk of being endangered.
4 (I) – undetermined species (subspecies): those that are presumably belonging
to the categories 0-3, but are insufficiently known and poorly studied to
make conclusions about their state.
Table 2 – Number of species and subspecies of plants, assigned to different
categories in the Red Data Book of the RSFSR (1988)
Category Vascular Bryophytes Algae Lichens Fungi Total %
plants
0 8 8 1
1 74 74 15
2 118 8 126 25
3 245 22 21 16 304 57
4 10 1 11 2
Total 465 22 0 29 17 533 100
Resulting from the Red Listing process 20% of the fauna and 2,5% of the flora
of Russia was considered to be rare or endangered.
THE PRESENT STATE OF RED LISTING IN THE RUSSIAN
FEDERATION AND IT’S REGIONS
After the collapse of the Soviet Union and during the period of social and eco-
nomic instability the species conservation activities have still been in place in
modern Russia. Vast areas of the Russian Federation have maintained natu-
ral processes in major ecosystems and nowadays there are over 1,800 species
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of vertebrates, approximately 150 000 species of invertebrates, and over
22,000 species of vascular plants reported from the country. Among those,
418 species are included in the global IUCN Red List (Table 3).
Table 3 – Numbers of species from selected taxonomic groups reported from the
territory of the Russian Federation, listed in the national Red Data Book and in the
global IUCN Red List (data compiled by O. Krever and V. Gorbatovsky).
Group No. of Red listed in Red listed by IUCN
species Russian Federation
No. % from total No. % from total
Mammals 320 65 20 51 16
Birds > 730 123 17 57 8
Reptiles 75 21 28 6 8
Amphibians 27 8 30 4 15
Fishes >650 33 5 50 8
Vascular plants >20 000 440 2 250 1
Both the Constitution of the former Soviet Union and the present Consti-tu-
tion of the Russian Federation consider the necessity of nature protection and
sustainable use of natural resources. International treaties and the system of
federal environmental legislation intend to provide a sufficient basis for iden-
tification, preservation and monitoring of rare species of plants, animals and
fungi and allow to scale this process down to the regional level to ensure bet-
ter conservation of biological diversity of Russia. 
The present legal framework for species conservation on the federal level
consists of the Constitution of the Russian Federation (RF; 1993), the Law on
the Animal World (1995), the Law on the Protection of the Environment
(2002) and others. The Red Data Book of the RF is the main direct legal doc-
ument that lists the endangered and rare species and supposes to regulate
activities related to or affecting these species. The Red Data Book of the RF is
scientifically based on the Red Data Book of the RSFSR, but was prepared and
has to be revised according to the Decision of the Government ‘On the Red
Data Book of the Russian Federation’ from 19.02.1996. The revised list of
animals was legally adopted in 1997 and ‘The Red Data Book of the Russian
Federation: Animals’ was published in 2001. The system of categories re-
mains in principle like it was in the one of the RSFSR but a new category (0
– probably extinct) was added. The new list now contains 415 taxa (including
260 vertebrate and 155 invertebrate species and subspecies). The new list of
rare and endangered plants (including fungi) is still under discussion thus
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leaving the Plant volume of the Red Book of the RSFSR to be the valid refer-
ence (see above).
Compared to the situation in many other countries, the Russian Red Data
Books are not only resulting from and promoting further activities in the
areas of conservation biology, public awareness and environmental lobbying,
but also intend to serve as a legal basis for species protection. Therefore con-
sidering the size of the country when its regions often exceed territories of the
largest European states, it is essential to downscale this process to the region-
al level to ensure practical preservation of populations and habitats of the rare
and endangered taxa and enforce federal legislation. Accordingly the ‘Subjects
of Federation’ (the Regions of the Russian Federation) have also started the
process of identifying and legalising the means to conserve species through
preparing and adopting regional Red Lists and Red Books. Initially this pro-
cess has been started by the research institutions that have maintained and
constantly compiled data on the regional biological diversity, thus also obtain-
ing information on the status of different taxa. Taking into consideration the
increased level of regional economic independence, the intention was to use
the available legislation and scientific data to produce regional lists of rare
species, to identify the existing threats to these species, to promote monitor-
ing and conservation measures to be taken through adoption of Red Lists as
the regional legal acts. However, the absence of specified federal regulation
caused the process of regional Red Listing to turn out to be chaotic and un-
controlled. At the moment there are 37 regional Red Data Books covering 42
out of 89 regions of Russia. Regrettably most of these Red Data Books do not
meet federal requirements for such publications to be regional legal acts (i.e.
published after the regional legal act on the Red Data Book has been ap-
proved). These Red Data Books have only scientific or awareness value and do
not constitute the basis for direct protection of the listed species and forms on
site.
NORTH-WEST RUSSIA AS A CASE STUDY OF THE INITIAL PHASE OF
REGIONAL RED LISTING PROCESS IN THE RUSSIAN FEDERATION
Among the seven super-regions into which the Russian Federation was re-
cently divided the region of North-West Russia is a good example to analyse
the strengths and weaknesses of developing regional Red Data Books. The se-
lected region is comparatively advanced both in terms of scientific potential
and socio-economic development. Furthermore it is subjected to direct eco-
nomic and social influence from European countries that also facilitates pos-
sibilities for the development of international species conservation approaches. 
The region of NW Russia covers 1.7 millions km2 (about 10% of Russia
and 16% of Europe) and consists of 11 administrative regions. Part of the
Arctic and most of Kola-Karelian and eastern European forest bioregions are
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within the borders of NW Russia. The area is important to maintain popula-
tions of several endemic plants and animals as well as over 20 globally threat-
ened species from the IUCN Global Red List. Large numbers of species of
international concern (e.g. 79 bird species of European Conservation Con-
cern) are widespread here, and the region also contains viable populations of
nearly all large European mammals (such as brown bear, lynx, wolverine,
otter, elk, , etc) threatened elsewhere. The main threats to the rare species are
coming both from the direct impact of unregulated exploitation and from the
indirect impact of growing urbanisation, pollution and habitat destruction.
Therefore there is an urgent need to specify and implement measures to
maintain and preserve regionally rare or endangered species. 
Table 4 – Numbers of species listed in the regional Red Books in NW Russia
RDB Verte- Inverte- Vascular Bryo- Algae Fungi Lichens
brates brates plants phytes
RDB of  Archangel 
Region 70 51 216 2 – 11 2
RDB of  Republic 
of Karelia 104 259 205 86 – 23 77
RDB of St. Peters- under pre- under pre-
burg Region paration paration 201 56 71 151 49
Recognising the need to preserve biological diversity the Red Listing process
was started in most of the regions of NW Russia as early as in the beginning
of the 90s. Since then four out of the eleven regions have published their Red
Data Books: 
• The Red Data Book of the Archangel region. Rare and Protected Plant and
Animal Species. 1995
• The Red Data Book of the Republic of Karelia. Rare Plants and Animals
and those in Need of Protection. 1995
• The Red Data Book of the Republic of Komi. Rare and Endangered Species
of Plants and Animals. 1998
• The Red Data Book of the St. Petersburg region. Vol. 1 Protected Areas.
1999; Vol. 2 Plants. 2000; Vol. 3 Animals (in press).
As appears from the Red Listing approach in Russia the Red Data books are
intended to be sources for scientific research in conservation biology, to serve
as educational and awareness material for the general public and to provide a
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legal framework for species conservation. Therefore the evaluation of the first
regional Red Data Books is to be done in relation to the stated principles.
The scientific value of the above mentioned compilations firstly comes
from the fact that most of them contain data not only on mammals, birds and
flowering plants, but on all major groups of organisms (plants, animals and
fungi) that are considered to be rare (Table 4). Secondly, the process of com-
piling the lists of rare taxa required the assessment of existing data, thus re-
sulting also in the identification of ‘gaps’ in our knowledge and creating a
platform for regional species inventory projects. Thirdly, the layout and struc-
ture of descriptive articles are generally following the one from the Red Data
Book of the Russian Federation, rendering the resulting data comparable
between the regions. 
However, the overall problem for the compilation of scientifically signifi-
cant and applicable Red Data books in the region is coming firstly from the
unequal distribution of knowledge of the regions’ biological diversity and the
uneven distribution of its scientific potential. This leads to unequal and in-
adequate representation of the different macrotaxa in the regional lists. Fur-
thermore this problem is coupled with the lack of standardised principles for
(i) selecting species to be included in the Red List, (ii) describing those that
were selected, (iii) categorising the list, (iv) establishing monitoring of the
species’ population status. All the Red Data Books in the region are applying
similarly named categories of rarity into which the species are categorised.
These categories intend to follow those adopted in the federal Red Data Book
and are referred to as ‘the IUCN categories’. However in reality the categories
used are not equal in meaning and are corresponding to the ‘old’ categories
adopted by the IUCN SSC a long time ago and not in use any longer. Further-
more specified criteria for the application of the categories are lacking, leav-
ing only the experts’ ‘common sense’ as the driving source to include or not
include particular species and groups in the lists. Therefore, scientifically the
data from these books is hardly comparable. Another obvious problem is the
lack of co-ordination between the regions in the Red Listing process that often
results in illogical differences in the contents of the Red Lists and the pro-
posed conservation measures. Such differences have negative consequences
when practical conservation activities are designed.
From the educational point of view most of the Red Data Books published
so far have been nicely designed, well illustrated and contain detailed descrip-
tive articles for each taxon. However, because of the price and the limited
number of copies published, these books are hardly available for the public.
Also, is no additional educational material has ever been prepared and pub-
lished to disseminate this information on rare species and their habitats to
different social groups, including schoolchildren. The characteristic situation
is that most of the people in the region know about ‘the Red Data Book’ in
general, but are not aware of what kind of Red Data Books exists and they can
rarely mention any example of a species from any of the Red Data Books.
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The third criterion – the legal functioning of the regional Red Data Book – is
by no means fulfilled by the Red Data Books published in NW Russia. So far
only the Red Data Book of Karelia was compiled according to the adopted
regional law. The Red Data Book of Archangel has been considered to be just
a scientific publication from the very beginning and there was no legislation
making reference to the Red Data Book ever prepared for the region. The
remaining two official Red Data Books had been compiled before the legal
acts were drafted and thus are still lacking legal support. Unfortunately, even
for the Red Data Book of Karelia, the law had been adopted before the feder-
al legislative framework was set, resulting in the former becoming outdated
and being in need of serious revision by now. 
Thus neither of the existing regional Red Data Books in NW Russia is fully
meeting the criteria of the ‘Red Listing intent’ and some are rather negative
examples that must be accounted for in order not to be repeated. But the main
question now is how the identified problems can be overcome when new Red
Lists are prepared and how we can develop better examples within the region?
The serious problem of the inequality of data for different groups of organ-
isms probably will not be solved in the near future, though joint regional
inventory programmes should be developed and implemented. Most of the
solutions to the other problems mentioned above, have already been proposed
by the IUCN CIS Office in ‘Strategy for Conservation of Rare Species in Rus-
sia’. This implies inter alia that:
• the structure of regional Red Data Book must follow that of the federal Red
Data Book ;
• categories and criteria used in the federal Red Data Book must be applied
for the compilation of the regional Red Data Books;
• recommended conservation measures related to the different regional Red
Data Books must be effectuated in order to ensure preservation of e.g.
migrating species;
• the regional Red Data Book must be revised every time when new infor-
mation on rare species becomes available;
• the regional Red Data Book must be the legal instrument to ensure effi-
cient species conservation at the regional level.
The last solution is the most difficult one due to the generally insufficient
knowledge of legal practices by biologists who are mainly involved in Red
Listing. Simplified classification of legal documents includes three categories:
• declarational legal acts – those that contain principles that form the basis
for the regulation of relations within this area of legislation (telling ‘what
would be good to do’). These legal acts can operate on their own in the ab-
sence of legal acts that would specify them and only if there are people
responsible and interested in implementing those principles. 
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• procedural legal acts – those that regulate the order of implementing regu-
lations within the area of legislation, specifying rights and responsibilities
of participating parties (telling ‘what, is to be done and how, when, and by
whom and what is the order of steps to be taken’). 
• physical legal acts – those that are explaining to which extent the relations
are implemented (telling ‘what exactly and to which extent it is to be done’).
Practically only those legal institutions that contain all three categories of the
legal instruments are effective. Therefore compilation of the new regional
Red Data Books requires specific attention to the legal acts to be adopted
beforehand.  A positive example is also coming from NW Russia where the
Murmansk region has introduced a document about such requirements, as a
basis for the Red Data Book. 
Firstly, the regional Law ‘On the Red Data Book of the Murmansk region’
clearly identifies types of decisions to be taken after a rare species from the
defined category is found. Secondly, the categories are not only identified by
the scientific means but also by the set of conservation measures that they
require. Thirdly, the document defines the legal meaning of such terms as
‘habitat’, ‘critical ecotope’, ‘fitting in the landscape’ that have to be specified
in the description of each species included in the Red Data Book. Imple-
mentation of this law remains to be started, but the example of conservation-
ists and regional authorities who were able to find a compromise is promis-
ing and provides a good basis for developing common principles in legalising
regional Red Lists.
Though even the most difficult problems seem to have solutions, success-
ful implementation of the proposed measures cannot be achieved just within
one region and efforts are required on three different levels: regional, nation-
al and international. 
At the regional level it is important that the legal acts are adopted, speci-
fying procedures to be followed and measures to be secured before the Red
List is compiled (see above). Furthermore, the compilation must start with the
production of a Red List which after a certain period of revision and data accu-
mulation can be transformed into a Red Data Book. It is also necessary to keep
in mind that Red Listing must nog only lead to the publication of a Red Data
Book, but also must create a sufficient basis for developing regional Action
Plans for species conservation which include both inventories and monitor-
ing, and public awareness programmes. 
Regional activities are to be supported at the national level. This support
must come primarily from the co-ordination of species conservation efforts in
different regions and may also consist of the development of exemplary legal
acts (including definitions and criteria) to be adopted, which the regions will
be obliged to follow. It is also necessary that particular species conservation
strategies are discussed and developed at the national level. Only in this case
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further revision of the federal Red Data Book will be based on data from the
regional ones, not vice versa.
The next level – international co-operation – is also essential for success-
ful species conservation. On this level the rarity categories and framework cri-
teria for them are to be agreed upon, and further made applicable on differ-
ent scales. Such work has been undertaken by IUCN, though it is still far
from complete. Unfortunately, IUCN criteria and guidelines for their appli-
cation are poorly known and rarely implemented in Russia, and more effort
is to be made to introduce the IUCN approach at the regional level. The over-
all conclusion from the brief analysis of Red Listing in Russia shows the high
potential of the IUCN network to facilitate and co-ordinate this process and
positively affect species conservation in Russia in general.
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26
Basis for standard classification of habitat 
types and threats in Red lists
Example from Norway
F. Ødegaard
INTRODUCTION
The main aims of this pilot project were to develop a standard hierarchical list
for reporting habitat types and threat types of Red-Listed species based on
existing classification systems of nature types in Norway, and to test these sys-
tems for selected groups of Red-Listed species within beetles, butterflies and
vascular plants. The long term aim was, through extension, being able to
apply the system for all species across taxonomic groups.
The project was initiated as a part of an adaptation of the Norwegian Red
List for information and management purposes. The Norwegian Red List con-
tains 3,060 species belonging to 27 different taxonomic groups. A safe man-
agement of the Red-Listed species demands proper knowledge about habitats
and threats for each species. Easy and flexible access to existing knowledge is
a key qualification for obtaining precise management. Then, one of the first
requirements is a standard system for reporting habitats and threats across
taxonomic groups. 
STANDARDIZATION OF HABITAT TYPES
The first part of this study was to develop a standard hierarchical system for
reporting habitat types for all organisms across all taxonomic groups. Origi-
nally, the Norwegian Red Data List distinguished only six main types of habi-
tats. Thus, there was a need for more detailed reporting of habitat types for
each species in order to produce Red Lists as a tool for management of areas.
The two existing systems for classification of nature types: ‘Norwegian vege-
tation types’ (Fremstad 1997), and ‘Mapping of nature types’ (Directorate for
Nature Management 1999) were assessed as a basis for a new system. 
Habitat units of ‘Norwegian vegetation types’ are defined through the com-
position of plant species (e.g. lichen woodland, alpine ridge vegetation). The
advantage of that system is that units are consistently area covering without
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overlap, and the system works well for producers and herbivorous species. It
is also an advantage that the units are mainly defined based on species com-
position, because our basis is that species themselves are the most important
factors for categorization of habitat types. On the other hand, vegetation types
poorly reflect specialised organisms living in general habitat types. The same
is true for species belonging to functional groups other than producers and
herbivores (e.g. decomposers, predators, fungivores). Such organisms are bet-
ter classified in systems based on their substrata or keystone factors. Habitats
without vegetation, for instance caves and sterile gravel fields, are poorly clas-
sified in terms of vegetation types. 
‘Mapping of nature types’ is a system developed for municipalities in Nor-
way as a tool for mapping their areas of concern regarding biological diversi-
ty. Important criteria for the classification of habitat types in that system are
the presence of Red-Listed species, important substrata and keystone habitats.
Several problems are met when the system is extended to a unified system for
all taxonomic groups. Firstly, there are serious problems with scale, because
hierarchical units can not be consistently nested. Secondly, some units are
overlapping and not consistently area covering. 
In total, a unified system of habitat types should consider scale in a hier-
archical way, area cover and overlapping units should be separated, the sys-
tem should be based on species composition of all taxonomic groups, and fi-
nally, habitats, substrata, and keystone factors should be treated separately.
A unified system for Norway could be based on ‘Norwegian vegetation
types’, including areas without vegetation. In addition, it is necessary to spec-
ify substratum-based point habitats. In this way, the decomposers, fungi-
vores, and predators receive a precise and descriptive habitat category, with-
out being too detailed. It is therefore proposed to report habitat characteriza-
tion in a three step system. The first step is the habiat type which consists of
hierarchical, completely area covering units, based on species composition of
organisms (e.g. hierarchical from Woodland – pine forest – poor pine forest).
Habitat types of organisms are reported as detailed as necessary according to
the level of confidence.
The second step is the reporting of point habitats. These are substra-
tum based units in the broad sense. For instance, the point habitats for her-
bivores would be their host plants, while for the predators, it would be their
prey. More conventional, the point habitats of lichens and mosses would be
stones, logs, dung etc. Point habitats could be reported as hierarchical units
independent of area and time (e.g. hierarchical from ‘dead wood, bark or
fungi’ to ‘dead wood, bark or fungi on pine’). It is not necessary to report point
habitats for producers like vascular plants, because they are properly covered
by habitat types. Exceptions would be for epiphytes and parasitic plants. De-
tails of the hierarchical subdivision of habitat types and point habitats are
reported in Ødegaard et al. (2001).
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Finally, species-based ecological keystone factors should be reported (e.g.
dependence on fire, old trees, nutrient composition, micro-climate). A stan-
dard list of keystone factors should be developed along with thorough testing
of many taxonomic groups. 
STANDARDIZATION OF THREAT TYPES
The second part of this study was to assess the meaning of, and the connec-
tion between, different human activities that threaten species diversity in Nor-
way. There are 50 different threat types in the Norwegian Red List. These are
described in very general ways, and they are not consistent across taxonomic
groups. A survey of different definitions of threat types in the Nordic coun-
tries revealed differences in the meaning and in the degree to which they were
worked out. In many cases the effects of the threats and the processes that
cause the threats were mixed up. The hierarchical connections between the
threats were not always clear, partly because several threat types relate to sit-
uations at different scales. This situation complicates the use of threats in
reporting and management. 
A survey of the human induced threats to species diversity was performed.
Based on threat types used in the other Nordic countries, we tried to elucidate
the relation between causes, processes and effects of threats for Red-Listed
species (Box 1). With regard to the requirements in Red Lists, we found it im-
portant to divide threats into three different topics. 
Human activities of impact were separated from the effects and processes
observed in nature. Such kind of activities are for instance destruction of nat-
ural habitats, emission of chemicals or over-exploitation of vulnerable popu-
lations. This type of categorization harmonizes very well with the DPSIR-sys-
tem (driving forces, pressures, states, impacts, responses) which is the causal
framework for describing the interactions between society and the environ-
ment adopted by the European Environment Agency (EEA). In that system
‘driving forces’ and ‘pressures’ would be synonymous with ‘human activities
of impact’ (see European Environment Agency 2002). When the human
activities of impact are identified, it may facilitate the implementation of prop-
er action plans aimed to reduce the threats, and also an easier allocation of
responsibilities of sectoral ministries. These threats could be subdivided into
‘pressure against areas/habitats’, which include long series of different threat
types (see Ødegaard et al. 2001 for detailed subdivision units). Further, emis-
sion of chemicals, pressure against individual organisms, impact of introduc-
tion and use of alien species, and impact of other and unknown activities
could be reported (Box 2).
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The second main topic of threat is ‘environmental changes’. This threat type
includes all types of processes caused by human activities of impact. This could
be chemical processes, climatic change or changes of physical environment.
The categorization of these threats harmonizes very well with EEA’s ‘states’ in
the DPSIR-system (European Environment Agency 2002). Environmental
changes could be divided into 3 subcategories related to chemical processes,
climatic change, and changes of physical environment, respectively. Further
subdivision is proposed in Ødegaard et al. (2001).
Finally, impacts on individuals, populations or species should be reported.
The categorization of these threats harmonizes well with EEA’s ‘impacts’ in
the DPSIR-system (European Environment Agency 2002). The subdivisions
in this category involve threats against populations on different scales which
may be reported synchronously. These are: impact by fragmentation; critical
shortage of habitat; interactions between species; changes in population
structure; physiological effects; indirect effects (Box 2).
The presented system of threat types should be clear and consistent at
least at the two uppermost levels in the hierarchy (Box 2). Further subdivision
of categories are reported in Ødegaard et al. (2001). 
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Box 1 – Relation between causes, processes and effects of threat types for
red-listed species.
physical, chemical and ecophysiological processes
Human activity of impact (cause)  environmental effects  individual
effects  population effects
Example 1 – Overfertilizing
increased drainage of nutrients, eutrophication, competition 
Overfertilizing in agriculture  increased nutrient status  oxygen deficit 
reduced populations
Example 2 – Climatic change
atmospheric processes, physiological processes competition
emission of climate gases  e.g. increase of temperature  changed condi-
tions of competition  community changes
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This proposal for standard reporting of habitat types and threats in Red Lists
is tested for a selected number of taxa in the Norwegian Red List, in total 373
species. The system works well on the two upper hierarchical levels. However,
it should be tested for more taxonomic groups to obtain a more complete hier-
archical structure of habitat types, point habitats, keystone factors, human
activities of impact, environmental change and impacts on populations. 
SPECIES INFORMATION REQUIREMENTS IN NATIONAL RED LISTS
To meet the needs for proper management, communication, and information
about Red-Listed species, it is proposed that Red Lists should include the fol-
lowing information regarding each species. Species information should start
with the scientific name, names of higher taxonomic categories, preferably
order- and family name, and the common name. Secondly, the IUCN Red List
Categories and Criteria should be assessed according to IUCN (2001). Fur-
ther, it is proposed above that habitat characteristics of each species should be
reported in terms of habitat types, point habitats and keystone factors. Fur-
ther, the national distribution of the species should be cited or reported as
some kind of regional pattern in order to identify the areas of concern in the
given country. As proposed above, threat types should be divided into impacts
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Box 2 – Systematic arrangement of threat types for Red-Listed species
Human activity of impact
• Pressure on areas/habitats
• Emission of chemicals
• Pressure on individual organisms
• Impact of introduction and use of alien species
• Impact of other and unknown activities
Environmental changes 
• Chemical processes
• Climatic changes
• Changes of physical environment
Impacts on populations 
• Impact by fragmentation
• Critical shortage of habitat
• Interactions between species
• Changes in population structure
• Physiological effects
• Indirect effects
Red List Book oktober.  11/13/03  12:31 PM  Pagina 239
of human activities, environmental change, and impacts on populations, all of
which work as reporting units. To fulfil the aim of being a tool for manage-
ment authorities, the Red Lists may also include some kind of management
proposal (e.g. reference to an action plan) for each species. Red Lists may also
be a tool for conservation priorities. In this regard, species of national respon-
sibility would be important. Other groups of species could be sorted out based
on actual national priorities.
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A preliminary Red List of Sicilian Bryophytes
P. Campisi, P. Aiello and M.G. Dia
INTRODUCTION
Recently Red Lists of bryophytes have been compiled for territories ranging
from continental to those of small geographic regions (European Committee
for Conservation of Bryophytes [ECCB], 1995; Office Fédéral de l’Environ-
nement, de la Forêt et du Paysage [OFEFP], 1991; Puche and Gimeno, 2001;
Schumacker and Vá_a 2000; Sérgio et al. 1994). In Italy, a first list was drawn
up by Cortini Pedrotti and Aleffi (1992) with reference to both hepatics and
mosses, which was followed by a list by Aleffi and Schumacker (1995) which
refers to hepatics only. These lists regard the whole country while no Red List
has been prepared for smaller territories.
Consequently we have started the compilation of a Red List of the bryo-
phytes of Sicily, which for its insularity and geographic position is one of the
most interesting regions in Italy, as it is situated in the centre of the Medi-
terranean Basin and is relatively close to the African continent. The estab-
lishment of a Red List in Sicily is also important because it is an Italian region
with legislative and administrative autonomy in the field of environmental
conservation. Moreover, we think that data collected from Sicily may be use-
ful for the Red List assessment of the Mediterranean region. 
Consisting of around 600 taxa, the Sicilian bryoflora is fairly rich (c. 50%
of the whole Italian bryoflora) thanks to the very high environmental diversi-
ty of the island. It includes numerous phytogeographically interesting taxa,
the importance of which is emphasized by the fact that they grow in this iso-
lated region. It also includes several taxa requiring a relatively unpolluted
environment, which can be found in Sicily as it is sparsely industrialized. 
Despite being of remarkable interest, hitherto no conservation measures
have specifically been introduced to protect this component of the Sicilian flora
and it is exposed to numerous risk factors. Regarding this matter it should be
remembered that in Sicily the environment has suffered profound transfor-
mations in the course of its long history and is also seriously threatened at
present. Unregulated construction in natural and semi-natural areas, fires
(the frequency of which has increased considerably over the past decades), the
abandonment of cultivation, the canalisation of water courses and the capture
of springs constitute the principle causes of risk and contribute to the start of
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a process of desertification, also clearly connected to variations in climate at
this time. Nevertheless, many places of particular environmental interest still
occur in Sicily and for their conservation the Sicilian Regional Administration
has already established 3 Parks and other Natural Reserves. However, regard-
ing bryophytes, these protected areas are insufficient to protect the threatened
species. In fact, on the one hand, as has already been observed, no protection
measure is specifically applied to bryophytes, on the other hand many inter-
esting species occur in territories which are not at all protected, where they
occupy particular niches. 
On account of this situation, the need to establish a Red List for conserva-
tion programmes for Sicilian bryophytes is evident. Nevertheless we should
stress that the knowledge of the bryoflora and of the taxa distribution must
even now be considered incomplete, above all owing to discontinuous bry-
ological research, which suffered a long period of stasis in the last century
(Raimondo and Dia 1997). Moreover, in most cases, the research carried out
did not supply the population data that are absolutely necessary for the appli-
cation of the IUCN criteria. These gaps lengthen the classification process of
threatened taxa and thus their assessment within threat categories (Critically
Endangered, Endangered and Vulnerable) is still in progress. However, since
the compilation of a Red List is urgent because various scenarios predict con-
siderable changes for bryophyte habitats, we thought it expedient to publish
preliminary data supplying an annotated list of Threatened, Near Threatened,
Least Concern and Data Deficient taxa. 
MATERIAL AND METHODS
The territory of Sicily and surrounding isles amounts to 25,707 km2. Data con-
cerning taxa, retrieved from literature and herbaria of the Botanical Department
of Catania (CAT), of the Botanical Department of Messina (MS) and of Herba-
rium Mediterraneum of Palermo (PAL) are included in a Data Bank on the
Sicilian bryoflora. They concern general and Sicilian distribution, habitat, eco-
logical behaviour, and threat categories assigned by ECCB (1995) and Schu-
macker and Vá_a (2000) for Europe (with regard to mosses and hepatics re-
spectively), by Cortini Pedrotti and Aleffi (1992) for Italian mosses and by Aleffi
and Schumacker (1995) for Italian hepatics. Following instructions given by
the 3.1 version of IUCN Red List Categories (IUCN, 2001), as well as guide-
lines for applying threat categories to bryophytes suggested by Hallingbäck et
al. (1998), threatened taxa and taxa qualified as Least Concern and Near Threat-
ened have been listed. The first group includes rare taxa only known in five or
fewer Sicilian locations (some of which were no longer recorded after 1950)
and taxa growing in greatly threatened habitats. Additionally, a list of Data
Deficient taxa is reported. This includes taxa recorded in more than five loca-
tions, which have not been found after 1950 and require further field work, as
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well as taxa whose known distribution is in our opinion inadequate and taxa
of uncertain presence or taxonomy. Therefore, their assessment is to be con-
sidered provisional, awaiting further data.
Until now, we have not applied the IUCN regional application guidelines
for downgrading or upgrading, because the territory is surrounded by the sea
and because the diaspore inflow from neighbouring territory cannot be val-
ued. At present, in fact, the distribution and the reproductive capacity of the
taxa in Southern Italy and in Northern Africa is still insufficiently known.
Nomenclature follows Cortini Pedrotti (2001) for mosses and Grolle and
Long (2000) for hepatics. 
The occurrence of taxa in Italy is based on Aleffi and Schumacker (1995)
and Cortini Pedrotti (2001). 
For present purposes the term ‘location’ is used to indicate a topographi-
cally and ecologically characterized site such as a single relief, a forest, a valley. 
Chorological elements are in accordance with Düll (1983, 1984-85, 1992),
and they are used with the same abbreviations. In order to obtain a synthesis
of chorological characters, the threatened taxa have been assigned to the fol-
lowing phytogeografical patterns, obtained from their chorological elements:
arctic-alpine: arc-alp, subarc-subalp
boreal: bor, subbor, bor-mont, bor-mont/dealp
continental: kont, subkont, subkont-mont, subkont-med, 
n. subkont
mediterranean: med, submed, submed-mont, med-subalp, 
w.submed-mont, e.submed
oceanic-mediterranean: oc-med, oc-med-mont, s. oc-med, s.oc-w.med, 
suboc-submed, suboc-submed-mont, submed-oc, 
submed-suboc, med-suboc
oceanic: n.oc, n.oc-mont, suboc, n.suboc, suboc-mont, 
n.suboc-mont;
temperate: temp, temp-mont, w.temp;
tropical: subtrop-oc, oc-med/trop, oc-med/paleotrop.
In order to analyse the distribution of threatened taxa in the different habitats,
these have been grouped into the 13 broad categories reported in Fig. 2 (see p.
269). Some threatened taxa occur in more than one of these categories and
are therefore considered more than once.
243
Red List Book oktober.  11/13/03  12:31 PM  Pagina 243
RESULTS
Until now, the research has allowed to list 182 threatened, 93 Near Threat-
ened, 16 Least Concern and 85 Data Deficient taxa reported in Tables 1-4.
Moreover Table 1 reports chorological elements, threat categories in Europe
and Italy and some observations about threatened taxa. 
Table 1 – Threatened taxa
HEPATICS Chorol- Status in Status in Notes
ogical Italy Europe
element (Aleffi and (Schumacker
Schumacker and Vá_a
1995) 2000)
Apometzgeria bor-mont – – Recorded only in one
pubescens location.
(Schrank) Kuwah.
Athalamia spathysii s.oc-med E1 R Unknown in northern
(Lindenb.) S. Hatt. and central Italy.
Barbilophozia subbor-mont – – Recorded only in one 
barbata (Schmidel location, unknown in
ex Schreb.) Loeske southern Italy, in Sici-
ly at the southern limit
of its global range.
Barbilophozia floerkei bor-mont – – Unknown in southern
(F. Weber & Italy.
D. Mohr) Loeske
Barbilophozia bor-mont – – Recorded only in one
hatcheri (A. Evans) location, in Sicily at 
Loeske the southern limit of 
its global range.
Bazzania trilobata subbor(-mont) – – Unknown in southern
(L.) Gray Italy.
1 E: Endangered; Ev: Vanished; Ex: Extinct; K: Unknown; R: Rare; RT: Regionally threatened taxa;
V: Vulnerable.
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Calypogeia muelle- subbor-mont – – Recorded only in two 
riana (Schiffn.) locations.
Müll.Frib.
Cephaloziella oc-med R R Recorded only in two
dentata (Raddi) locations, unknown in
Steph. southern Italy.
Cololejeunea minutis- oc-med – – Very rare, also in
sima (Sm.) Schiffn. southern Italy.
Cololejeunea w.submed- – – Recorded only in one 
rossettiana mont location.
(C. Massal.) Schiffn.
Exormotheca suboc-med E R Unknown in northern
pustulosa Mitt. and central Italy.
Fossombronia euoc – R Unknown in the 
crozalsii Corb. Italian peninsula.
Fossombronia oc-med – – Recorded only in two 
husnotii Corb. locations, unknown in
southern Italy.
Frullania fragilifolia suboc-mont – – Endemic species 
(Taylor) Gottsche unknown in southern
& al. Italy. Not reported
since 1950, could be 
regionally extinct. 
Frullania microphylla suboc-dealp – – Recorded only in one 
(Gottsche) Pearson location. Not report-
ed since 1950, could 
be regionally extinct.
Frullania parvistipula r-submed- V E Recorded only in one 
Steph. mont location, unknown in 
central and southern 
Italy.
Jungermannia w.temp-mont/ – – Very rare in Sicily,  
atrovirens Dumort. dealp lives in threatened 
habitats. 
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HEPATICS Chorol- Status in Status in Notes
(continued) ogical Italy Europe
element (Aleffi and (Schumacker
Schumacker and Vá_a
1995) 2000)
Jungermannia subarc- V – Recorded only in one 
exsertifolia ssp. subalp location, unknown in 
cordifolia (Dumort.) central and southern 
Vá_a Italy. Not reported 
since 1950, could be 
regionally extinct.
Jungermannia bor-mont V – Unknown in central 
obovata Nees and southern Italy.
Jungermannia w.temp- – – Recorded only in one 
pumila With. mont location, unknown in 
southern Italy. Not 
reported since 1950, 
could be regionally 
extinct. 
Jungermannia bor-mont – – Recorded only in two 
sphaerocarpa Hook. locations.
Lophocolea minor e.temp – – Recorded only in one 
Nees location.
Lophozia collaris bor-mont/ – – Recorded only in one 
(Hook.) Jörg. dealp location, unknown in 
southern Italy.
Lophozia excisa arc-alp – – Recorded only in one 
(Dicks.) Dumort location.
Lophozia ventricosa bor – – Recorded only in one 
(Dicks.) Dumort location.
Mannia fragrans e.submed E – Recorded only in two 
(Balbis) Frye & location.
L. Clark
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Microlejeunea suboc – – Unknown in central 
ulicina (Taylor) and southern Italy.
A. Evans
Nardia geoscyphus bor – – Recorded only in one 
(De Not.) Lindb. location, unknown in 
southern Italy. Not 
reported since 1950, 
could be regionally 
extinct. 
Pedinophyllum suboc-dealp – – Recorded only in one 
interruptum locations. Not report-
(Nees) Kaal. ed since 1950, could 
be regionally extinct.
Porella arboris-vitae w.submed- – – Recorded only in one 
(With.) Grolle mont location.
Preissia quadrata bor-mont/ – – Recorded only in two 
(Scop.) Nees dealp location. Not report-
ed since 1950, could 
be regionally extinct.
Radula linden- w.submed- – – Unknown in southern 
bergiana Gottsche mont Italy.
ex C.Hartm.
Riccia bifurca submed – – Recorded only in one 
Hoffm. location.
Riccia cavernosa s.temp – – Recorded only in one 
Hoffm. location.
Riccia trabutiana s.oc-med R R Recorded only in two 
Steph. locations, unknown in 
the Italian peninsula.
Riella notarisii med Ev E Recorded only in one 
(Mont.) Mont. location, unknown in 
the Italian peninsula.
Scapania aequiloba bor-mont – – Recorded only in one 
(Schwägr.) Dumort. location.
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HEPATICS Chorol- Status in Status in Notes
(continued) ogical Italy Europe
element (Aleffi and (Schumacker
Schumacker and Vá_a
1995) 2000)
Scapania aspera n.suboc- – – Recorded only in two 
Bernet and mont locations, unknown in 
M. Bernet southern Italy.
Scapania curta subbor- – – Recorded only in one 
(Mart.) Dumort. mont location. Not report-
ed since 1950, could 
be regionally extinct.
Scapania nemorea w.temp- – – Recorded only in two 
(L.) Grolle mont locations.
Scapania subalpina subarc- – – Recorded only in one 
(Nees ex Lindenb.) subalp location, unknown in 
Dumort. central and southern 
Italy.
MOSSES Chorol- Status in Status in Notes
ogical Italy Europe
element (Cortini (ECCB, 
Pedrotti and 1995)
Aleffi, 1992)
Acaulon fonti- oc-med – R Endemic species 
querianum Casas recently recorded 
& Sérgio only in two locations,
unknown in the 
Italian peninsula. 
Acaulon muticum temp E – Recorded only in two 
(Hedw.) Müll. locations, unknown in 
southern Italy.
Amphidium mou- suboc- – – Unknown in southern 
geotii (Bruch & mont Italy.
Schimp.) Schimp.
248
Red List Book oktober.  11/13/03  12:31 PM  Pagina 248
Anacolia webbii oc-med- R R Recorded only in 
(Mont.) Schimp. mont three locations, in 
Italy known only from 
Sardinia and Calabria. 
Antitrichia califor- med E – Recorded only in one 
nica Sull. location, unknown in 
southern Italy. Not 
reported since 1950, 
could be regionally 
extinct. 
Aulacomnium temp – – Recorded only in two 
androgynum locations.
(Hedw.) Schwägr.
Aulacomnium bor – – Its habitat is heavily 
palustre (Hedw.) threatened.
Schwägr.
Bartramia pomi- bor-mont – – Recorded only in two 
formis var. locations.
elongata Turner
Brachythecium subkont – – Recorded only in two 
campestre (Müll. locations.
Hal.) Bruch & al.
Brachythecium arc-alp – – Recorded only in one 
collinum (Müll. location, unknown in 
Hal.) Bruch & al. central and southern 
Italy, in Sicily at the 
southern limit of its 
global range.
Brachythecium bor-mont – – Recorded only in one 
reflexum (Starke) location.
Bruch & al.
Brachythecium bor-mont – – Very rare in Sicily due 
starkei (Brid.) to its ecological 
Bruch & al. requirements. 
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MOSSES Chorol- Status in Status in Notes
(continued) ogical Italy Europe
element (Cortini, (ECCB
Pedrotti and 1995)
Aleffi 1992)
Bryum cellulare oc-med/ Ex V Not reported since 
Hook. paleotrop. 1950, could be region-
ally extinct. Unknown 
in southern Italy.
Bryum elegans bor-mont – – Recorded only in two 
Nees locations.
Bryum funckii s.temp – – Recorded only in one 
Schwägr. location, unknown in 
southern Italy.
Bryum intermedium subbor – – Recorded only in one 
(Brid.) Blandow location.
Bryum klinggraeffii suboc – – Recorded only in two 
Schimp. in Klinggr. locations.
Bryum pallens Sw. bor – – Recorded only in two 
locations.
Bryum schleicheri bor-mont – – Recorded only in one 
Lam. & DC location.
Bryum subapiculatum suboc – – Recorded only in two 
Hampe locations.
Bryum tenuisetum suboc- – – Recorded only in one 
Limpr. mont location, unknown in 
the Italian peninsula.
Bryum veronense arc-alp E – Recorded only in one 
De Not. location, unknown in 
central and southern 
Italy.
Calymperes erosum oc-med/ R V Unknown in the 
Müll.Hal. trop Italian peninsula. 
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Campylopus submed – oc – – Recently recorded 
oerstedianus only in one location, 
(Mull. Hal.) Mitt. unknown in the 
Italian peninsula.
Campylopus pilifer c. med – – Endemic taxon 
ssp. vaporarius recorded in a very  
(De Not) Brullo, rare habitat only 
Privitera & Puglisi in two locations. 
Campylopus pyrifor- suboc – – Recorded only in one 
mis (Schultz) Brid. location, unknown 
in central and south-
ern Italy.
Campylostelium med – – Recently recorded 
pitardii (Corb.) only in one location,
E. Maier unknown in the 
Italian peninsula.
Cinclidotus aqua- submed- – – Recorded only in two 
ticus (Hedw.) mont locations.
Bruch & Schimp.
Cirryphyllum subarc- – – Recorded only in one 
cirrosum (Schwägr. subalp location, unknown in
ex Schult.) Grout southern Italy. Not 
reported since 1950, 
could be regionally 
extinct. 
Cirryphyllum temp-mont – – Recorded only in one 
tommasinii (Sendtn. location, unknown in 
ex Boulay) Grout southern Italy. Not 
reported since 1950, 
could be regionally 
extinct.
Cratoneuron subarc- Ex – Recorded only in one 
curvicaule (Jur.) subalp location. Not reported
G. Roth since 1950, could be 
regionally extinct.
251
Red List Book oktober.  11/13/03  12:31 PM  Pagina 251
MOSSES Chorol- Status in Status in Notes
(continued) ogical Italy Europe
element (Cortini, (ECCB
Pedrotti and 1995)
Aleffi 1992)
Cryphaea hetero- suboc-med – – Species living in 
malla (Hedw.) relatively unpolluted 
D. Mohr environments.
Cynodontium suboc- – – Unknown in 
bruntonii (Sm.) mont southern Italy.
Bruch & al.
Desmatodon subarc- – – Recorded only in one 
latifolius (Hedw.) subalp location, unknown in 
Brid. southern Italy.
Dichodontium bor-mont – – Not reported since 
pellucidum (Hedw.) 1950, could be region-
Schimp. ally extinct. Unknown 
in southern Italy.
Dicranella humilis bor E R Recorded only in one 
R. Ruthe location, unknown in 
southern Italy. Not 
reported since 1950, 
could be regionally 
extinct. 
Dicranella rufescens temp – – Recorded only in one 
(Dicks.) Schimp. (-mont) location, unknown in 
southern Italy.
Dicranella subbor – – In Sicily at southern 
schreberiana limit of its global 
(Hedw.) Dicks. range. 
Dicranoweisia suboc – – Recorded only in one 
cirrata (Hedw.) location.
Lindb. ex Milde
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Dicranoweisia bor-mont – – Recorded only in two 
crispula locations.
(Hedw.) Milde
Dicranum bonjeanii bor – – Recorded only in one 
De Not. location, unknown in 
southern Italy. Not 
reported since 1950, 
could be regionally 
extinct. 
Diphyscium suboc- – – Recorded only in two 
foliosum (Hedw.) mont locations.
D. Mohr
Distichium subarc- – – Recorded only in one 
inclinatum (Hedw.) subalp location, unknown in 
Bruch & al. southern Italy.
Ditrichum subbor – – Recorded only in two 
cylindricum (Hedw.) locations, unknown in 
Grout southern Italy.
Ditrichum pallidum submed – – Recorded only in one 
(Hedw.) Hampe location.
Ditrichum pusillum temp – – Recorded only in one 
(Hedw.) Hampe location.
Drepanocladus bor – – Recorded only in one 
polycarpus (Voit) location. Not reported 
Warnst. since 1950, could be 
regionally extinct.
Drepanocladus bor – – Unknown in southern 
polygamus (Bruch Italy.
& al.) Hedenäs
Encalypta subarc- – – Not reported since 
rhaptocarpa subalp 1950, could be region-
Schwägr. ally extinct. Unknown 
in southern Italy.
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MOSSES Chorol- Status in Status in Notes
(continued) ogical Italy Europe
element (Cortini, (ECCB
Pedrotti and 1995)
Aleffi 1992)
Entodon concinnus suboc – – Recorded only in one 
(De Not.) Paris (-mont) location. Not reported 
since 1950, could be 
regionally extinct.
Entosthodon subkont- – R Recorded only in two 
hungaricus (Boros) med locations, unknown in 
Loeske the Italian peninsula.
Ephemerum submed – – Recorded only in one 
recurvifolium location, unknown in 
(Dicks.) Boulay southern Italy.
Ephemerum suboc E R Recorded only in one 
sessile (Bruch) location, unknown in 
Müll. Hal. southern Italy. Not 
reported since 1950, 
could be regionally 
extinct.
Eurhynchium subkont- E – Not reported since 
flotowianum mont 1950, could be region-
(Sendtn.) Kartt. ally extinct. Unknown 
in southern Italy.
Fissidens curnovii oc-med V – Recorded only in two 
Mitt. locations, unknown 
in southern Italy.
Fissidens exiguus suboc- Ex R Recorded only in one 
Sull. submed location, unknown in 
southern Italy. Not 
reported since 1950, 
could be regionally 
extinct.
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Fissidens fontanus submed – – Recorded only in two 
(La Pyl.) Steud. locations, unknown in
southern Italy.
Fissidens gracili- temp-mont – – Recorded only in two 
folius Brugg-Nann. locations.
& Nyholm
Fissidens limbatus oc-med E – Unknown in southern 
Sull. Italy.
Fissidens med-suboc E R Recorded only in one 
ovatifolius location. Not reported
R. Ruthe since 1950, could be 
regionally extinct.
Funaria micro- dealp E K Not reported since 
stoma Bruch 1950, could be region-
ex Schimp. ally extinct. Unknown 
in southern Italy.
Gigaspermum oc-med – R Recorded only in one 
mouretii Corb. location, unknown in 
the Italian peninsula.
Grimmia affinis bor-mont E – Recorded only in one 
Hornsch. location, unknown in 
central and southern 
Italy.
Grimmia curvata bor-mont – – Recorded only in two 
(Brid.) De Sloover locations.
Grimmia donniana n.suboc- – – Recorded only in one 
Sm. mont location, unknown in 
southern Italy.
Grimmia elatior subarc- Ex – Not reported since 
Bruch ex Bals. & subalp 1950, could be region-
De Not. ally extinct. Unknown 
in southern Italy.
Grimmia montana suboc- E – Recorded only in one 
Bruch & Schimp. mont location.
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MOSSES Chorol- Status in Status in Notes
(continued) ogical Italy Europe
element (Cortini, (ECCB
Pedrotti and 1995)
Aleffi 1992)
Grimmia tergestina submed- – – Recorded only in one 
Tomm. ex Bruch suboc- location.
& Schimp. mont
Grimmia torquata subarc- – – Recorded only in two 
Hornsch. ex Grev. subalp locations.
Homalia besseri subkont- E – Recorded only in one 
Lobartz mont location.
Homalia lusitanica oc-med- – – Recorded only in two 
Schimp. mont locations.
Hygrohypnum bor(-mont) E – Recorded only in one 
luridum (Hedw.) location. Not reported 
Jenn. since 1950, could be 
regionally extinct.
Hylocomium subbor – – Recorded only in one 
splendens (Hedw.) location. Not reported
Bruch. & al. since 1950, could be 
regionally extinct..
Hypnum jutlan- suboc – – Sporophyte not 
dicum Holmen & observed in Sicily.
E. Warncke
Hypnum vaucheri bor-mont – – Recorded only in two 
Lesq. locations, unknown in
southern Italy. Sporo-
phyte not observed in 
Sicily.
Isopterygiopsis bor-mont – – Recorded only in one 
pulchella (Hedw.) location, unknown in 
Z. Iwats. southern Italy.
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Isothecium alope- subkont- – – Unknown in 
curoides var. mont southern Italy.
robustum (Bruch. 
& al.) Düll
Lescuraea saxicola subarc- E – Recorded only in one 
(Bruch & al.) Milde subalp location, unknown in 
southern Italy. Not 
reported since 1950, 
could be regionally 
extinct.
Mielichhoferia subarctic- – K Recorded only in one 
elongata (Hoppe alpine location, unknown in 
& Hornsch. ex southern Italy.
Hook.) Hornsch.
Mielichhoferia subarc- E K Recorded only in one 
mielichhoferiana subalp location, unknown in 
(Funk) Loeske southern Italy.
Mnium stellare bor-mont – – Recorded only in one 
Hedw. location. Not reported
since 1950, could be 
regionally extinct.
Orthothecium bor-mont – – Recorded only in one 
intricatum location. Not reported
(C.Hartm.) since 1950, could be 
Bruch. & al. regionally extinct.
Orthotrichum subarc- Ex – Unknown in central 
alpestre Hornsch. subalp and southern Italy.
ex Bruch & al.
Orthotrichum n.subkont E – Recorded only in one 
obtusifolium Brid. location, unknown in 
southern Italy. Not 
reported since 1950, 
could be regionally 
extinct.
Orthotrichum pal- subbor E – Unknown in southern 
lens Bruch ex Brid. (-mont) Italy.
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MOSSES Chorol- Status in Status in Notes
(continued) ogical Italy Europe
element (Cortini, (ECCB
Pedrotti and 1995)
Aleffi 1992)
Orthotrichum n.oc V – Recorded only in one 
pulchellum location, unknown in 
Brunt. the Italian peninsula.
Orthotrichum submed- E Ex Recorded only in one 
scanicum suboc location, unknown in 
Grönvall central and southern 
Italy.
Oxystegus tenui- suboc- – – Recorded only in two
rostris (Hook. & mont locations.
Taylor) A.J.E.Sm.
Philonotis bor – – Recorded only in one 
caespitosa Jur. location. Not reported 
since 1950, could be 
regionally extinct.
Plagiomnium bor – – Recorded only in two 
elatum (Bruch & locations.
Schimp.) T.J. Kop.
Plagiomnium subarc-alp – – Recorded only in two 
medium (Bruch & locations. Not report-
Schimp.) T.J. Kop. ed since 1950, could 
be regionally extinct.
Plagiothecium bor(-mont) – – Recorded only in two 
cavifolium (Brid.) locations, unknown in 
Z. Iwats southern Italy.
Plagiothecium n.oc(-mont) – – Recorded only in one 
undulatum (Hedw.) location, unknown in 
Bruch & al. southern Italy.
Platydicta subtilis subkont- – – Recorded only in one 
(Hedw.) Crum mont location, unknown in 
southern Italy.
258
Red List Book oktober.  11/13/03  12:32 PM  Pagina 258
Pohlia elongata bor-mont – – Recorded only in two 
Hedw. locations.
Pohlia lutescens temp E – Recorded only in one 
(Limpr.) Lindb. location, unknown in 
central and southern 
Italy.
Pohlia proligera bor-mont E – Recorded only in two 
(Lindb. ex Breidl.) locations, in Sicily at
Lindb. ex Arnell the southern limit of 
its global range.
Polytrichastrum bor – – Recorded only in one 
longisetum (Brid.) location.
G.L. Smith
Polytrichum com- subbor – – Recorded only in one 
mune var. perigoniale location.
(Michx.) Hampe
Polytrichum bor – – Its habitat is heavily 
strictum Brid. threatened.
Pottia pallida oc-med E – Unknown in southern 
Lindb. Italy.
Pseudoleskea subarc-alp E – Recorded only in one 
radicosa (Mitt.) location, unknown in 
Mönk. southern Italy, in Sicily
at the southern limit 
of its global range.
Pseudoleskeella bor-mont – – Recorded only in two 
nervosa (Brid.) locations.
Nyholm
Pseudotaxiphyllum suboc – – Unfrequent also in 
elegans (Brid.) Italy. 
Z. Iwats.
Pterygoneurum submed E V Unknown in southern 
lamellatum Italy.
(Lindb.) Jur.
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MOSSES Chorol- Status in Status in Notes
(continued) ogical Italy Europe
element (Cortini, (ECCB
Pedrotti and 1995)
Aleffi 1992)
Ptychomitrium oc-med Ex RT Endemic species 
nigrescens (Kunze) recorded only in one 
Wijk & Margad. location, unknown in 
the Italian peninsula.
Pyramidula submed- Ex V Not reported since 
tetragona (Brid.) suboc 1950, could be region-
Brid. ally extinct. Unknown 
in southern Italy.
Racomitrium bor-mont – – Unfrequent also in 
affine (Weber & Italy.
D. Mohr) Lindb.
Racomitrium n.oc – – Recorded only in two 
ericoides (Weber locations.
ex Brid.) Brid.
Racomitrium subarc- – – Recorded only in one 
sudeticum (Funk) subalp location. Not reported
Bruch & Schimp. since 1950, could be 
regionally extinct.
Rhabdoweisia bor-mont – – Not reported since 
fugax (Hedw.) 1950, could be region-
Bruch & al. ally extinct. Unknown 
in southern Italy.
Rhynchostegium med R R Endemic species 
strongylense (Bott.) recorded in a very 
Buck & Privitera rare habitat only in 
two locations.
Rhytidiadelphus subbor – – Recorded only in one 
squarrosus (Hedw.) location. Not reported
Warnst. since 1950, could be 
regionally extinct.
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Sanionia uncinata bor(-mont) – – Recorded only in one 
(Hedw.) Loeske location. Not reported
since 1950, could be 
regionally extinct.
Schistidium subbor- – – Unfrequent also in 
confertum (Funck) mont Italy.
Bruch & Schimp.
Schistidium submed- E – Recently recorded 
flaccidum Bruch mont only in one location. 
& Schimp. Rare also in Italy.
Schistidium rivulare bor-mont – – Unknown in central 
(Brid) Podp. ssp. and southern Italy.
rivulare
Schistidium rivulare bor-mont – – Recorded only in one 
ssp. latifolium (J.E. location, unknown in 
Zetterst.) B. Bremer central and southern 
Italy.
Scleropodium oc-submed – – Unknown in southern 
cespitans (Mull.Hal.) Italy.
L.F.Koch
Scorpiurium deflexi- temp – – Recorded only in one 
folium (Solms) location.
M. Fleisch. & Loeske
Scorpiurium sendt- submed – – Recorded only in one 
neri (Schimp.) (-suboc) location.
M. Fleisch.
Sematophyllum s.oc-med – – Recorded only in two 
substrumulosum locations, unknown in 
(Hampe) E. Britton southern Italy.
Sphagnum subsecun- bor(-mont) – – Its habitat is heavily 
dum var. contortum threatened. Local 
(Schultz) Huebener populations very 
small.
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MOSSES Chorol- Status in Status in Notes
(continued) ogical Italy Europe
element (Cortini (ECCB, 
Pedrotti and 1995)
Aleffi, 1992)
Sphagnum sub- bor – – Its habitat is heavily 
secundum var. threatened. Local 
inundatum (Russow) populations very 
C.E.O.Jensen small.
Sphagnum sub- n.suboc – – Its habitat is heavily 
secundum var. threatened. Local 
rufescens (Nees populations very 
ex Hornsch.) small.
Huebener
Syntrichia bolanderi oc-med – V Recorded only in one 
(Lesq. & James) location, unknown in 
R.H. Zander the Italian peninsula.
Syntrichia handelii med- – V Recorded only in one 
(Schiffn.) Bach. subalp location, unknown in 
the Italian peninsula.
Syntrichia latifolia temp – – Recorded only in two 
(Bruch ex C.Hartm.) locations, unknown in 
Huebener southern Italy.
Syntrichia norvegica subarc- – – Recorded only in one 
Web. subalp location, unknown in 
southern Italy.
Syntrichia papillosa w.temp – – Recorded only in one 
(Wilson) Jur. location, unknown in 
southern Italy.
Thamnobryum med Ex Ex Unknown in the 
cossyrense (Bott.) Italian peninsula.
A.J.E.Sm.
Timmiella flexiseta s.oc-w. R R Unknown in southern
(Bruch) Limpr. med-mont Italy.
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Tortula brevissima kont – R Recorded only in two 
Schiffn. locations.
Tortula revolvens submed – K Unfrequent also in 
(Schimp.) G.Roth Italy.
Tortula solmsii oc-med – R Recorded only in one 
(Schimp.) Limpr. location.
Tortula subulata suboc-sub- – – Unfrequent also in 
var. subinermis med-mont Italy.
Schwägr.
Trematodon subtrop R R Recorded only in two 
longicollis Michx. locations.
Trichostomopsis subkont- – R Recorded only in two 
aaronis (Lor.) med locations, unknown in 
Agnew & Townsend the Italian peninsula.
Ulota crispa (Hedw.) temp – – Recorded only in two 
Brid. locations.
Warnstorfia bor – – Recorded only in one 
exannulata location. Not reported 
since 1950, could be 
regionally extinct.
Weissia levieri oc-med Ex R Unknown in southern 
(Limpr.) Kindb. Italy.
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Table 2 – Near Threatened taxa.
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HEPATICS
Aneura pinguis (L.) Dumort.
Anthoceros agrestis Paton
Calypogeia fissa (L.) Raddi
Cephaloziella calyculata (Durieu & Mont.)
Müll.Frib
Cephaloziella divaricata (Sm.) Schiffn.
Cephaloziella rubella (Nees) Warnst.
Cephaloziella turneri (Hook.) Müll.Frib.
Chiloscyphus pallescens (Ehrh. ex Hoffm.)
Dumort.
Chiloscyphus polyanthos (L.) Corda
Diplophyllum albicans (L.) Dumort.
Jungermannia hyalina Lyell
Marchantia paleacea Bertol.
Marchantia polymorpha ssp. ruderalis
Bischl. & Boisselier
Metzgeria furcata (L.) Dumort
Nardia scalaris Gray
Petalophyllum ralfsii (Wils.) Nees &
Gottsche
Plagiochila asplenioides (L. emend. Taylor)
Dumort.
Plagiochila porelloides (Torrey ex Nees)
Lindenb.
Porella obtusata (Taylor) Trevis.
Riccardia chamaedryfolia (With.) Grolle
Riccia bicarinata Lindb.
Riccia ciliata Hoffm.
MOSSES
Amblystegium varium (Hedw.) Lindb.
Anomobryum julaceum (P.Gaertn. & al.)
Schimp.
Anomodon viticulosus (Hedw.) Hook. &
Taylor
Atrichum undulatum (Hedw.) P.Beauv.
Barbula convoluta var. commutata (Jur.)
Husn.
Barbula ehrenbergii (Lorentz) M.Fleisch.
Bartramia ithyphylla Brid.
Bryum canariense var. provinciale
(H.Philib.) Husn.
Bryum capillare var. platyloma Schimp.
Bryum creberrimum Taylor
Calliergonella cuspidata (Hedw.) Loeske
Cinclidotus mucronatus (Brid.) A.L.M.
Guim.
Cinclidotus riparius (Brid.) Arn.
Coscinodon cribrosus (Hedw.) Spruce
Dicranum scoparium Hedw.
Didymodon spadiceus (Mitt.) Limpr.
Distichium capillaceum (Hedw.) Bruch &
al.
Ditrichum flexicaule (Schwägr.) Hampe
Ditrichum subulatum Hampe
Encalypta ciliata Hedw.
Encalypta streptocarpa Hedw.
Eurhynchium striatulum (Spruce) Bruch &
al.
Fissidens crassipes var. philibertii (Fleisch.)
Brugg.-Nann.
Fontinalis hypnoides var. duriaei (Schimp.)
Husn.
Fontinalis hypnoides var. duriaei (Schimp.)
Husn.
Funariella curviseta (Schwägr.) Sérgio
Grimmia hartmanii Schimp.
Grimmia ovalis (Hedw.) Lindb.
Gyroweisia reflexa (Brid.) Schimp.
Hedwigia ciliata (Hedw.) P.Beauv.
Hedwigia stellata Hedenäs
Hypnum andoi A.J.E.Sm.
Hypnum cupressiforme var. subjulaceum
Molendo
Hypnum resupinatum Taylor
Leptodictyum humile (P.Beauv.) Ochyra
Lescuraea mutabilis (Brid.) Lindb. ex
I.Hager
Mnium hornum Hedw.
Neckera crispa Hedw.
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Neckera pumila Hedw.
Neckera pumila Hedw.
Orthotrichum acuminatum H. Philib.
Orthotrichum philibertii Venturi
Orthotrichum schimperi Hammar
Orthotrichum shawii Wilson in Schimp.
Orthotrichum speciosum Nees in Sturm.
Orthotrichum speciosum Nees in Sturm.
Orthotrichum stramineum Hornsch. ex
Brid.
Palustriella commutata (Hedw.) Ochyra
Palustriella falcata (Brid.) Hedenäs
Philonotis arnellii Husn.
Philonotis calcarea (Bruch & Schimp.)
Schimp.
Philonotis marchica (Hedw.) Brid.
Philonotis rigida Brid.
Plagiomnium affine (Blandow) T.J.Kop.
Plagiothecium denticulatum (Hedw.)
Bruch & al.
Pogonatum aloides var. minimum (Hedw.)
P. Beauv.
Pogonatum nanum (Hedw.) P.Beauv.
Pohlia nutans (Hedw.) Lindb.
Polytrichum commune Hedw.
Polytrichum piliferum Hedw.
Pseudoleskea incurvata (Hedw.) Loeske
Pylaisia polyantha (Hedw.) Schimp.
Racomitrium canescens (Hedw.) Brid.
Racomitrium lanuginosum (Hedw.) Brid.
Rhizomnium punctatum (Hedw.) T.J.Kop.
Rhizomnium punctatum (Hedw.) T.J.Kop.
Rhytidiadelphus triquetrus (Hedw.) Warnst.
Syntrichia calcicolens Amann
Tortella tortuosa var. fragilifolia (Jur.)
Limpr.
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Table 3 – Least Concern taxa.
HEPATICS Status in Europe Status in Italy
(Schumacker and Vá_a, (Aleffi and Schu-
2000) macker 1995)
Fossombronia wondraczekii (Corda) Lindb. NT R
Mannia androgyna (L.) A.Evans NT E
Oxymitra incrassata (Brot.) Sérgio & Sim-Sim NT R
Riccia crozalsii Levier NT E
MOSSES Status in Europe Status in Italy
(ECCB 1995) (Cortini, Pedrotti 
and Aleffi 1992)
Aschisma carniolicum (Weber & D.Mohr) Lindb. R Ex
Bryum dunense A.J.E.Smith ex Whitehouse – R
Crossidium crassinerve (De Not.) Jur. – E
Dicranella howei Renauld & Cardot – E
Entosthodon durieui Mont. K V
Funaria pulchella H.Philib. – E
Grimmia crinita Brid. R Ex
Gymnostomum viridulum Brid. – R
Pleuridium acuminatum Lindb. – E
Pottia crinita Wilson – E
Pottia intermedia (Turner) Fürnr. K V
Pterygoneurum ovatum (Hedw.) Dixon – E
E: Endangered; Ex: Extinct; K: Insufficiently known; NT: Not Threatened; R: Rare; V:
Vulnerable.
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Table 4 – Data Deficient taxa. 
HEPATICS
Blasia pusilla L.
Calypogeia azurea Nees & Mont.
Fossombronia pusilla var. decipiens Corb.
Fossombronia wondraczekii var. loitlesbergeri (Schiffn.) Chalaud
Marsupella boeckii (Austin) Kaal.
Porella Xbaueri (Schiffn.) C. E.O. Jensen
Riccia atromarginata Levier
Riccia ciliifera Link ex Lindenb.
Riccia gougetiana Durieu & Mont.
Riccia macrocarpa Levier
Riccia papillosa Moris
Targionia lorbeeriana Müll. Frib.
MOSSES
Acaulon triquetrum (Spruce) Müll.Hal.
Atrichum angustatum (Brid.) Bruch
Brachythecium albicans (Hedw.) Bruch & al.
Brachythecium populeum (Hedw.) Bruch & al.
Brachythecium rutabulum var. flavescens Bruch & al.
Brachythecium velutinum var. salicinum (Bruch & al.) Mönk.
Bryoerythrophyllum recurvirostre (Hedw.) P.C.Chen
Bryum algovicum Sendtn.
Bryum imbricatum (Schwägr.) Bruch & Schimper
Bryum mildeanum Jur.
Bryum pallescens Schleich. ex Schwägr.
Bryum ruderale Crundw. & Nyholm
Bryum turbinatum (Hedw.) Turner
Cratoneuron filicinum var. atrovirens (Brid.) Ochyra
Ctenidium molluscum var. condensatum (Schimp.) E.Britton
Didymodon cordatus Jur.
Encalypta rhaptocarpa var. trachymitria (Ripart) Wijk & Margad.
Ephemerum serratum var. minutissimum (Lindb.) Grout
Ephemerum serratum var. rutheanum Jur.
Eurhynchium pulchellum var. diversifolium (Bruch. & al.) C.E.O.Jensen
Eurhynchium pulchellum var. praecox (Hedw.) Dixon
Fabronia pusilla Raddi
Fissidens adianthoides Hedw.
Fissidens incurvus var. tamarindifolius (Turn.) Braithw.
Fissidens limbatus var. bambergeri (Schimp. ex Milde) Düll
267
Red List Book oktober.  11/13/03  12:32 PM  Pagina 267
Funaria hygrometrica var. calvescens (Schwägr.) Mont.
Funaria hygrometrica var. muralis Huebener
Grimmia anodon Bruch & Schimp.
Gymnostomum aeruginosum Sm.
Gymnostomum calcareum var. intermedium Schimp.
Gymnostomum calcareum var. muticum (Boulay) Boulay
Hedwigia ciliata var. leucophaea Bruch & al.
Homalothecium sericeum var. meridionale Schimp.
Leptobarbula berica (De Not.) Schimp.
Leptobryum pyriforme (Hedw.) Wilson
Lescuraea mutabilis (Brid.) Lindb. ex I.Hager
Leskea polycarpa Hedw.
Phascum curvicolle Hedw.
Physcomitrium pyriforme (Hedw.) Brid.
Plagiomnium affine (Blandow) T.J.Kop.
Plagiomnium rostratum (Schrad.) T.J.Kop.
Plagiomnium undulatum (Hedw.) T.J.Kop.
Plagiothecium denticulatum (Hedw.) Bruch & al.
Plagiothecium nemorale (Mitt.) Jäggli
Pogonatum nanum (Hedw.) P.Beauv.
Pohlia annotina (Hedw.) Lindb.
Pohlia atropurpurea (Wahlenb.) Lindb.
Polytrichastrum alpinum (Hedw.) G.L.Smith
Polytrichum commune var. humile Sw.
Pottia bryoides (Dicks.) Mitt.
Pterigynandrum filiforme var. majus (De Not.) De Not.
Rhynchostegiella teesdalei (Bruch & al.) Limpr.
Rhynchostegium megapolitanum var. meridionale Schimp.
Rhynchostegium rotundifolium (Brid.) Bruch & al.
Schistidium crassipilum Blom
Schistidium singarense (Schiffn.) Laz.
Scleropodium touretii var. colpophyllum (Sull.) E.Lawton ex H.A.Crum
Sphagnum subsecundum Nees ex Sturm
Syntrichia laevipila var. laevipiliformis (De Not.) Limpr. 
Syntrichia pagorum (Milde) Amann
Syntrichia ruraliformis (Besch.) Cardot
Tortella flavovirens var. viridiflava (De Not.) Casares-Gil.
Tortella humilis (Hedw.) Jenn.
Tortula freibergii Dixon & Loeske
Tortula subulata var. angustata (Schimp.) Limpr.
Tortula vahliana (Schultz) Mont.
Trichostomopsis australasiae (Hook. & Grev.) Robins.
Trichostomopsis umbrosa (Müll.Hal.) Robins
Trichostomum brachydontium var. cuspidatum (Braithw.) Sav.
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Trichostomum brachydontium var. densum (Bruch & al.) Düll
Weissia controversa var. densifolia (Bruch & al.) Wilson
Weissia triumphans var. pallidisetum (H.Müll.) Düll
In boldface: taxa not found in Sicily after 1950, requiring further field work.
DISCUSSION
The threatened taxa constitute 30.3% of the bryophyte flora of Sicily. Among
them 141 (29.7%) are mosses and 41 (32.5%) hepatics (Table 5). It is a note-
worthy percentage and the incidence of Near Threatened taxa is also not neg-
ligible (15.4%).
Regarding threatened taxa, among mosses 28 (19.8%) and 39 (27.6%) taxa
have also been classified in threat categories in the Red List of Europe (ECCB,
1995) and Italy (Cortini Pedrotti and Aleffi, 1992) respectively. Among hepat-
ics 7 (17%) taxa are also listed as threatened by Schumacker and Vá_a (2000)
in Europe and 9 (22%) by Aleffi and Schumacker (1995) in Italy (Table 1).
Some taxa, such as the endemic Rhynchostegium strongylense and Thamno-
bryum cossyrense are very important. In fact their global range is very small and
all or most of their populations live in isles surrounding Sicily. In particular,
Thamnobryum cossyrense only occurs in Ustica and Pantelleria, Rhynchoste-
gium strongylense lives in Pantelleria, Stromboli and Ischia, a small island near
Naples. 
A survey of Table 1 also shows that 88 threatened taxa occur in only one
location, 9 of them are unknown in the Italian peninsula, 10 are unknown in
both central and southern Italy and 27 in southern Italy. 
Table 5 – Distribution of Red Listed taxa in the IUCN categories.
Mosses Hepatics Bryophytes
n. % 1 n. % 2 n. %
Threatened 141 29.7 41 32.5 182 30.3
Near Threatened 69 14.5 22 17.4 93 15.4
Least Concern 12 2.52 4 3.1 16 2.7
Data Deficient 73 15.4 12 9.5 85 14.1
1 of total number of mosses;
2 of total number of hepatics.
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Some taxa occur in a few locations concentrated in a small area. For example
Sphagnum taxa and Aulacomnium palustre inside the Madonie Mountains ter-
ritory and Amphidium mougeotii, Dicranoweisia crispula, Fissidens gracilifolius,
Grimmia montana and Pyramidula tetragona on Mount Etna. 
On the whole, 16 Sicilian threatened taxa are unknown in the rest of the
Italian territory. They are: Fossombronia crozalsii, Riccia trabutiana, Riella nota-
risii, Acaulon fontiquerianum, Bryum tenuisetum, Calymperes erosum, Campylos-
telium pitardii, Enthostodon hungaricus, Gigaspermum mouretii, Orthotrichum
pulchellum, Ptychomitrium nigrescens, Syntrichia bolanderi, Syntrichia handelii
and Trichostomopsis aaronis. Moreover, 61 of the taxa are unknown in south-
ern Italy .
Figure 1 – Distribution of threatened and unthreatened taxa in main phytogeography.
Figure 1 shows the arrangement of threatened and unthreatened taxa in main
patterns of distribution. Among threatened bryophytes the incidence of bore-
al taxa is very high (31.9%), while that of temperate (9.3%) and oceanic-me-
diterranean (16.5%) taxa is very low with respect to unthreatened taxa (32.0%
and 29.6% respectively). Moreover, among threatened taxa the occurrence of
oceanic (13.2%) and of arctic-alpine (11.5%) taxa is significant. Likewise, con-
tinental and tropical taxa are more represented in threatened (4.9% and 1.6%)
than unthreatened (1.5% and 0%) taxa.
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Among threatened taxa the occurrence of montane taxa (inclusively 69) is
noteworthy, and some of them, such as Barbilophozia barbata, Barbilophozia
hatcheri, Brachythecium collinum, Dicranella schreberiana, Pohlia proligera and
Pseudoleskea radicosa are also important from the phytogeographical point of
view, because in Sicily they are at the southern limit of their global range.
It is also interesting to note that the list of threatened taxa includes some
strictly Mediterranean taxa such as Riella notarisii and Campylostelium pitardii,
therefore they are rare in the middle of their distribution area too.
As pointed out in Table 1, some taxa have only been recorded from 1 or 2
locations before 1950, therefore such taxa are surely at least threatened, but
they could be extinct in our region.
With regard to the distribution of threatened taxa in the different habitats,
Fig. 2 shows that most of them grow in forests or maquis (28.1%). Among
these, several taxa are montane and exclusive for this habitat such as Diphys-
cium foliosum, Homalia besseri and Hypnum vaucheri. 
Also high is the percentage of taxa occurring on cliffs and outcrops (20.9%),
habitats smaller and more fragmented compared to the former. Habitats rel-
atively well represented are also freshwater habitats, slopes and paths and
mountain summits. This mainly includes arctic-alpine and boreal-montane
taxa. Moreover, the incidences of caves (6.5%), peatlands (3.9%), fumaroles
(3.2%) and anthropogenic environment (3.9%) are significant. The first three
of them are very specialized, rare and threatened habitats. On the contrary,
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Figure 2 – Distribution of threatened taxa in the different habitat types.
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anthropogenic environment is naturally widespread but it includes habitats
that are more or less dynamic as a consequence of human activities. Poorly
represented habitats include grassland and pastures, open scrubs and gari-
gues, brackish pools. Among these, the latter, contrary to the others, has be-
come very rare in Sicily. 
Most of the threatened taxa live in the northern orographic systems, on Mount
Etna and in some isles. Many locations are placed within regional parks and
other areas officially protected, but no conservation measure is specifically
applied to bryophytes; moreover, several locations occur in territories not pro-
tected at all. Some sites of particular importance for the conservation of the
Sicilian bryoflora have also been reported in ECCB (1995).
We hope that this list will be useful as a basis to complete the Sicilian Red
List and that it will help to improve the knowledge of rare and threatened taxa
in our region.
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28
Summary of the Discussion of
Workshop II
O.S. Bánki
The second parallel workshop session was more or less aimed at discussions
related to plants, bryophytes, fungi, mosses, lichens, etc. The chairs during
the discussions were Pieter Baas in the morning and Avi Shmida in the after-
noon. A first observation put forward after the presentations in the discussion
was that the IUCN Categories and Criteria are not used everywhere. It was fol-
lowed by a short discussion on the practical use of the IUCN Categories and
Criteria, which is not perceived as evident by some. Some argued that Red
Lists should be aimed at estimating the risk of extinction in such a way that
priority actions for conservation can be identified. Others argued that Red
Lists should already combine estimated risks of extinction and conservation
priorities in their methodologies. There were also pleas to not assign legal sta-
tus to Red Lists, because it must remain easy to update these regularly, and to
separate Red Lists from lists with legally protected species. 
The presentations during the workshop also made clear that when working
with the taxa under discussion problems arise with the application of the
IUCN Categories and Criteria, and with the IUCN terminology when dealing
with small-sized organisms (such as bryophytes, mosses, fungi, lichens, and
herbs). One of the largest problems concerns sample sizes. There was a short
discussion if the application of the IUCN Categories and Criteria is better
apllicable for Fauna groups than it is for Flora groups. Originally, the IUCN
Categories and Criteria were created to describe the extinction risks of larger
animals although presently they are supposed to be applicable to any species.
The participants did not reach agreement on the question whether application
proved to be more practical for Fauna groups. The participants acknowledged
however, that making separate IUCN Categories and Criteria for different
groups of organisms is not feasible for the IUCN Red List Programme. In-
stead, specialist groups should aim to agree in discussions with the IUCN Red
List Programme, how to use notions like sample size on how to handle ter-
minologies in respect to special groups of organisms. The European Commit-
tee for the Conservation of Bryophytes has accomplished this for bryophytes,
where European standards for species assessments were created in dialogue
with specialists and the IUCN Red List Programme. This example could pres-
275
Red List Book oktober.  11/13/03  12:32 PM  Pagina 275
ent a standard for other groups, like for instance fungi. Participants agreed
that such standardisation should be established on a European and not only a
national level. 
Concerning both European and national Red Lists, it was indicated that
the information coming from national Red Lists could at the moment not be
incorporated in European Red Lists, because of differences in the categories
and criteria used. Also, a nationally important species may not be as impor-
tant for Europe as a whole. Someone proposed that the problems with scale
and different methodologies in Europe seem to be similar in Russia in relation
to the federal states, and perhaps there are lessons to be learned from both
cases. 
Several technical problems in methodology were discussed. For a number
of countries, the occurrence of species that belong to a flora that, in those
countries, is on the periphery of its distribution, gives a distorted picture of the
total of national Red List species. Although there was a general discussion if
peripheral flora should be subtracted from Red Lists, the participants agreed
that its value for nations should not be underestimated and that in fact biodi-
versity as a whole should be protected. Also the problem of introduced species
and invasive alien species was shortly discussed. These species sometimes
appear on Red Lists or lists of protected species. There was no conclusive
agreement on the best threshold to use in these cases, although someone pro-
posed to include species that exist in an area for more than one hundred
years. Apparently different thresholds are used at the moment. 
Several participants requested a better communication of the IUCN Cate-
go-ries and Criteria by the IUCN Red List Programme. Since there are no user
guidelines available at the moment (November 2002), people are obliged to
make their own interpretations. Carolyne Pollock of the IUCN Red List Pro-
gramme indicated the lack of capacity of the programme to provide more train-
ing workshops than currently are given. The programme has now adopted the
‘training the trainers’ concept, to increase the amount of workshops. It was
also stated that the user guidelines for the new IUCN Categories and Criteria
should be available soon.
It was acknowledged by the participants that several countries lack up to
date information on their biological diversity. It is highly important that in-
ventories in the field in Europe, should be encouraged to provide reliable in-
formation. From the presentations it became clear that there is a lack of tax-
onomists and specialists in several countries, especially in Southern and East-
ern Europe, which greatly hampers the development of knowledge on several
groups of organisms. Some even went so far as to state that taxonomists be-
long to the most endangered species in Europe and maybe even worldwide.
The subject of parataxonomy was shortly discussed, including the use of vol-
unteer groups. In the Netherlands the role of voluntary groups of non-pro-
fessionals was and still is of crucial importance in assessing and monitoring
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its biological diversity. The participants expressed a general plea for a Euro-
pean Taxonomic Initiative to address the taxonomic impediment in Europe. 
In conclusions, participants noted that there are large differences in data qual-
ity and abundance between different countries as well as between different
taxonomic groups in Europe. This is also indicated by the large variation in
numbers of endangered species between countries. For example, while in some
countries 10% of the plant species are endangered, others report 25% of
endangered species. The participants agreed that it is very important for com-
munication strategies on the status of biological diversity in Europe where
conflicting messages should be avoided. The participants further endorsed
the conclusion that there is too little progress in the harmonisation and
acceptance of IUCN Categories and Criteria. It was observed that there is an
urge to proceed with more speed, and periodical seminars like the current one
in Leiden could help to improve this process.
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29
Summary of Plenary Discussion, Conclusions
and Recommendations of the Seminar ‘On the
Harmonisation of National Red Lists in Europe’
H.H. de Iongh, O. Bánki, W. Bergmans and 
M.J. van der Werff ten Bosch 
During the final plenary discussion the results of the parallel workshops were
presented and discussed. The principal question was raised, whether the new
IUCN Categories and Criteria (C&C) really contribute to saving more species
from extinction. It was mentioned that this is a rhetoric question, which is
very difficult to answer. The added value of the new C&C is at least its higher
transparency in terms of accuracy and reliability of data and the scientific
methodology applied in general. The new IUCN C&C should also be observed
within the context of the policy objective of the Earth Summit in
Johannesburg, to bring to a halt the global loss of biodiversity in 2010, being
one of the instruments which may contribute to reach this objective.
The importance of the support function of the IUCN Red List programme in
Cambridge was emphasised. This support function comprises a.o. new guide-
lines for specific taxonomic groups and stand alone training packages. There
is also a need for maps indicating the geographical coverage and availability
of Red Lists in Europe, the paper of Köppel et al. (Chapter 7, this volume) will
partly address this need.
With regard to the scale issue, the importance of Red Lists on a smaller
scale for local nature conservation policy was emphasised. Examples men-
tioned were the County Red Lists in the UK and the Provincial Red Data Books
in Spain. Red Lists also contribute to effective nature conservation legislation
on these smaller scales. It was also realised that at smaller scales the issues
‘edge effects’ and of the ‘area of occupancy’ will play a greater role, causing a
bias in Red Listing, but the regional application guidelines may compensate
partly for this bias.
Red Lists on smaller scale levels are complementary to Red Lists of larger
scale levels, such as the European region, both as an input in the periodical
updating process of the annexes of the Birds and Habitats directives, and as
an early warning system for species at risk of extinction in the region.
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Finally the question was raised who (which institutions) had expressed a need
for harmonization of Red Lists and even whether there was a need for har-
monization at all. In response reference was made to the recommendations
of the Helsinki workshop in 2002, which emphasised the importance of har-
monization for the European region. Also it was mentioned that policy mak-
ers are difficult to be convinced on the importance of Red Lists in Europe for
nature conservation policy, if a large variety of methods and approaches are
used. Greater harmonization in methodology and approaches of Red Lists is
expected to enhance therefore the impact on European policy.
The following conclusions and recommendations have been prepared through
a consultative process with the participants of the Red List Seminar. Feedback
of the seminar participants was incorporated in the text, but the final formu-
lation remains the responsibility of the Editors. 
1 The participants of the Red List seminar in Europe, held in Leiden on 27
and 28 November 2002 endorse and support the policy objective with re-
gard to the reduction of biodiversity loss in 2010 as defined by the World
Summit in Johannesburg and expect that the following conclusions and
recommendations will contribute to the implementation of this policy
within the European region. In this respect it is concluded that Red List
species are presently not explicitly targeted by the existing ecological net-
works in Europe.
It is recommended to the European Commission to develop policy, which
explicitly addresses the problems of Red-Listed species in the development and
establishment of European ecological networks.
2 It is concluded that according to the global Red List, since 1500 AD, as far
as known, a total of 14 globally threatened species have gone extinct in the
European region (2 mammals, 2 birds, 1 fish, 5 freshwater molluscs, 2
insects, and 1 bryophyte), while presently in Europe 43 mammals, 15
birds, 9 amphibians and 64 freshwater fish are globally threatened. With
the global Red List based on the new Categories and Criteria only recent-
ly published (2001 and updated in 2002), it is too early to draw conclu-
sions with regard to trends in species globally threatened. However the
publication of the global Red List in 2004 may reveal more meaningful
information on trends.
It is recommended to IUCN to consider the possibility to use the regular up-
dates of the global Red List for the monitoring of status and trends of European
species, which are globally threatened and to make this information available
on the web.
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3 With regard to the need for harmonization of Red Listing Categories and
Criteria it is concluded that presently in Europe some 3,468 regional or
national Red Lists have been identified using a variety of categories and
criteria, but that not all Red Listing authorities in Europe have expressed
the need for harmonization. Several countries have good working systems,
most of which make reference to the IUCN Categories and Criteria of 1994.
Sometimes additional criteria are used, which do not reflect extinction
risk per se. It is concluded that, although the new IUCN Categories and
Criteria (version 2001) are globally accepted and supported, the overall
application can only be achieved on a voluntary basis and may not be fea-
sible for the whole European region.
At present countries in the IUCN regions of West, Central and Eastern
Europe, which started the application of the 2001 version (or slightly mo-
dified versions) of the IUCN Red List Categories and Criteria for nation-
al Red Listing are: Norway, Denmark, Sweden, Finland, Iceland, Russia,
Spain, Portugal, Czech Republic, Slovakia, Switzerland, Serbia, Croatia and
the UK.
In order to help achieve more harmonization, it is recommended that Red List-
ing authorities in all countries in the IUCN European regions will be informed
about the 2001 IUCN Red List Categories and Criteria (version 3) and the
regional application guidelines and, if need exists, should get access to the train-
ing modules developed by IUCN for the compilation of their national Red Lists
in order to help ensure the harmonization of Red Lists across Europe.
4. It is recognized that the Council of Europe has published a limited num-
ber of European Red Lists (a.o. Birds, Mushrooms, Butterflies, Macroli-
chens), and some European Red Lists ( a.o.vascular plants) are in prepara-
tion.
It is recommended to the Council of Europe to continue the preparation and
publication of other European Red Lists, considering (subject to discussion) the
use of the 2001 IUCN Red List Categories and Criteria and the regional guide-
lines, to regularly update them and to make them available to the public on the
world wide web.
In general, co-operation with other bodies that have produced European Red
Lists (e.g. bryophytes by the European Committee for Conservation of Bryo-
phytes) is recommended.
5 It is recognised that the recommendations made to the IUCN/SSC Red
List Programme during the Helsinki workshop on European Red Listing
in November 2001, namely to further develop and adapt the regional ap-
plication guidelines, to develop guidelines for using the Red List Cate-
gories and Criteria with examples from difficult taxonomic groups, to en-
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courage multilateral consultations (a.o. on further harmonization) and to
provide training in the use of the Red List criteria, have all been followed-
up:
• The regional application guidelines have been further adapted and
developed.
• New guidelines on using the IUCN Red List Categories and Criteria, with
specific taxonomic examples to illustrate particular problems are in the
process of being drafted.
• This Seminar in Leiden can be considered as a follow up on the rec-
ommendation to hold multi-national consultations.
• A stand-alone training package on the Red List Categories and Criteria
and the regional application guidelines is being developed by the IUCN
Red List Programme. This package will include a manual and a series
of PowerPoint Presentations that can be used individually or by other
trainers to train large groups. The package will be tested at a series of
training workshops in 2003 before it is made more widely available.
This meeting encourages the IUCN/SSC Red List Programme to continue
work on the recommendations from the Helsinki workshop, and of other rele-
vant workshops (such as the NATURA 2000 workshop held in Germany), in-
cluding a follow-up on the recommendations regarding further harmonization
of Red Lists in Europe (No. 3), and to keep the wider IUCN network informed
on progress.
6 It is recommended that the explicit inclusion of the IUCN Red List
Categories and Criteria (and the regional application guidelines) in na-
tional or regional legislation should be avoided. It is recognized that such
legislation is generally intended to set conservation priorities and action,
whereas the IUCN Red List Categories and Criteria are intended to esti-
mate the risk of extinction of species. It is acknowledged that the IUCN
Red List Categories should feed into any priority setting system used, but
they should not be used as the sole determinants.
It is recommended not to encourage the explicit inclusion of the IUCN Red List
Categories and Criteria in local, national or European legislation.
7 The application of the new IUCN Categories and Criteria and the region-
al application guidelines should be adapted to the levels of existing appro-
priate legislation, which may be on the level of the European Community,
nations in the European region, federal states within nations, provinces
or even municipalities. On levels where no appropriate legislation is avail-
able or on smaller scale levels problems may occur with reference to leg-
islative backing or scale and extent of occurrence and/or area of occupan-
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cy of populations, but Red Lists may still have a symbolic or political func-
tion.
It is recommended not to prioritise the use of the new IUCN Categories and
Criteria for the establishment of Red Lists on scale levels where no appropriate
legislation is available and/or in smaller states or provinces, but to encourage
the use of these Categories and Criteria for Red Listing on levels where appro-
priate legislation is available and which are compatible to the area of occupan-
cy/extent of occurrence of viable populations.
In general legislation with regard to Red Lists should allow for response times
which are no longer than 10 years or three generations of the species assessed,
for updates.
8 It is concluded that the use of the regional application guidelines has re-
sulted in constraints with respect to the application for specific taxonom-
ic groups, such as insects, bryophytes or lichens.
The regional application guidelines have to be adapted for the use in Red List-
ing of specific taxonomic groups.
9 In some countries, where presently different criteria are used for Red
Listing, the application of the IUCN Red List Categories and Criteria may
lead to shorter or longer Red Lists. The political impact of this should be
considered, when applying the new IUCN Categories and Criteria.
It is recommended, when applying the IUCN Red List Categories and Criteria,
to start pilots in order to evaluate the impact of the new methodology.
10 It is recognized that the IUCN Red List system states that species cate-
gorised as ‘Not Evaluated’ or ‘Data Deficient’ can be included in a Red List
as a separate category.
It is recommended to carefully consider the conservation status of species which
are classified as ‘Not Evaluated’ or ‘Data Deficient’ and to consider inclusion
in a Red List as a separate category if there are indications for the need of a pre-
cautionary approach (e.g. for fungi).
11 It is recognized that the new (2001) IUCN Red List Criteria do not detect
species that have undergone longer lasting moderate declines or declines
in the past, but are still widespread and relatively common, while in some
other Red List systems these are recognised. 
It is recommended to carefully evaluate the results of Red Listing when apply-
ing the new IUCN Categories and Criteria, and not to exclude a priori species
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from conservation action when they are not listed as threatened (see also rec-
ommendation 10).
12 It is recognized that Red Lists per se are not sufficient to set conservation
priorities alone.
It is recommended that for the setting of conservation priorities, other factors
should be considered including the use of human threat factors, additional lists
reflecting the importance of migratory species, species of regional or global con-
cern, CITES listed species, flagship species, keystone species, costs of conserva-
tion action etc. etc. This should be embedded in local, national and regional leg-
islation (see recommendation No. 6).
13 It is concluded that for some taxonomic groups (e.g. fungi) due to insuf-
ficient knowledge of the numbers of species involved, Red Lists do not
reflect the true extinction risk of the existing species.
It is recommended to policy makers at all levels to halt the ongoing dismantling
of taxonomic research institutions and instead prioritise the reinforcement of
the capacity of taxonomic institutions involved in species inventories, identifi-
cations and descriptions within the European region.
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Additional Papers
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1
The Context of Red Data Books, with a
Complete Bibliography of the IUCN Publications
J.A. Burton
Sir Peter Scott is generally credited with inventing the Red Data Book (RDB)
concept in 1963 (Fitter 1978; Anonymus 1986; Scott et al. 1987; Huxley 1993;
Collar 1996), and this concept involved technical data sheets to be published
in loose leaf form, together with a popular edition published in a convention-
ally bound book form. Only one ‘official’ version1 of the latter was ever pub-
lished (Fisher et al. 1969), but the publication of the loose-leaf RDBs extended
from 1966 until 1978.1 However from the late 1960s onwards, popular, na-
tional and local RDBs have proliferated, and from 1979 until 1991 IUCN con-
tinued to publish the technical sheets for some international RDBs. These
were in a similar layout to the earlier loose-leaf versions, but conventionally
bound. BirdLife (formerly International Council for Bird Preservation, ICBP)
continued publishing the technical international RDBs with further volumes
appearing in 1985 and 1992, but apparently ‘the international Red Data Book
programme is effectively, if unofficially, at an end; indeed as a coherent en-
deavour it has been over since the late 1980’s (Collar 1996). The early loose-
leaf RDBs have never been catalogued, and it is now very difficult to establish
which species were published in what order. Indeed it is difficult to ascertain
exactly how many editions/revisions were published, and when. The purpose
of this review is to establish the chronology of publication and prepare the
ground for a more comprehensive review listing the species and the dates when
they were revised. The majority of publications, including those of IUCN and
ICBP usually gloss over the complications of references by simply referring to
291
1 In fact another version was published in 1972, authored by Kai Curry-Lindahl, the vice chair-
man of the Species Survival Commission. Despite the fact that the book is dedicated to Peter
Scott, and published three years after The Red Book, no reference is made to the latter publica-
tion. In fact the history of this version is somewhat complicated, and the manuscript was com-
pleted in 1966 (see p. xi): ‘The text of this book was completed in 1966. Its publication has been
delayed owing to technical circumstances (the planned artwork took a very long time to produce
and did not turn out satisfactorily, so it was finally abandoned)....’. Crowe (1970) shed further
light on the origin of the Red Data Books, but is not in itself a Red Data Book. However, much
of the information comes from sources related to the RDBs, and it is an important book in under-
standing the history of RDBs.
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Vincent 1966-1971 (cf. Collar et al. 1994), or not using them as sources (cf.
Baillie and Groombridge 1996). Collar (1996) gives a review of the decline in
IUCN’s publishing programme for RDBs, which has virtually ground to a halt
(Collar 1996). This review also mentions the unpublished (but apparently
completed) volume on North American and Mexican fish, compiled in the
1980s, but does not mention another volume on the fish of Sri Lanka that was
being prepared by IUCN (Evans, n.d.). Like Collar (op. cit.) I believe that it is
of utmost importance that the publication of the IUCN RDBs is revitalised
and continued. 
THE PROTO-RED DATA BOOK
Such appears to be the generally accepted official history but, despite the fact
that the late Sir Peter Scott was one of the authors of the history quoted above
(Scott et al., op. cit.), it is in error. The Red Book (Fisher et al. 1969) does not
record the history of the Red Data Books in any detail. In April 1964, Fitter
published a short report on the activities of the IUCN Survival Service Com-
mission – now the Species Survival Commission – in Oryx, in which he men-
tioned that the Red Data Book of IUCN for mammals was reasonably com-
plete, and sheets for birds were under active preparation and a few reptiles
would also be included. This makes clear that the preparations for the RDBs
had started in 1963 or earlier. The date of 1963 seems to be first mentioned
in Fitter (1978), which stated that ‘Not until Peter Scott became Chairman of
the IUCN Survival Service Commission in 1963 did a systematic study of the
endangered species problem begin.The Red Data Books (RDBs) are his brain-
child...’ The RDBs may well have been Peter Scott’s brainchild, and the title
almost certainly was, but they were certainly being researched and available
in red plastic binders a considerable time before he became Chairman of the
SSC in 1963. But memory can be unreliable. Sir Peter Scott later wrote that
‘...I became Chairman of the SSC... in 1961...’ (in Stonehouse, 1981). Sir
Peter’s authorised biography (Huxley 1993) recorded that his ‘major achieve-
ment while working for IUCN was the creation of the Red Data Books.’ And
Huxley (op. cit.) dates their origination as 1962.
Both the IUCN/WCMC Library in Cambridge and the Linnaean Society in
London hold copies of a duplicated two-volume set of data sheets. These are
loose-leaf, in red plastic binders, derived from a typed manuscript, and very
similar to the final printed version, except that they have larger page dimen-
sions and contain maps. These volumes are dated 1962 and titled Animals and
plants threatened with extinction. And they have red covers. As already men-
tioned, a note by Fitter published in April 1964 makes it quite clear that draft
Red Data Books were in existence (mammals) or in preparation (birds and
reptiles), and were already in use. It is this draft that was in circulation and is
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preserved in the Linnaean and IUCN/WCMC libraries (and doubtless else-
where). The draft was ‘not available for general circulation, being confined to
officers and members of the executive organs of IUCN and WWF, to mem-
bers of the Survival Service Commission, and to a very limited number of pri-
vate individuals who make substantial donations towards the cost.’ Precisely
how many copies of these proto-RDBs now survive is unknown, but it is not
likely to be very many, since only about 50 were ever produced. A list of the
recipients was included with Volume 1 (Appendix 1). Updates were circulated,
but unfortunately it is unlikely that many complete sets of these or the origi-
nal sheets now exist. As the updates were received, the recipients usually did
what they were instructed to do, and removed and destroyed the out of date
sheets. It is possible that a few recipients transferred the obsolete sheets to the
back of the loose-leaf volume, but so far I have been unable to locate such a
set. In order to locate remaining copies the recipients of the draft RDB are
given in Appendix I. Volume 1 contained the following sections A: Mammals;
B Birds (this is a list compiled by James Fisher, but no data sheets); C: Rep-
tiles; D: Amphibians (empty); E: Fish (empty); F Invertebrates (empty); G:
Plants (a report on Cycads by Richard Melville); H: Recently extinct species.
Volume 2 contains Bird data sheets. The data sheets were circulated between
1962 and 1965; but at present it has not been possible to compile a list of the
dates of circulation. 
The revisions circulated in March 1964 included for the first time data
sheets printed on coloured paper indicating degree of threat, which was to
remain a feature of all the loose-leaf versions. In all at least 60 interim reports
and updating issues were circulated. The authors included J.H. Calaby, J.
Fisher, R. Melville, N. Simon and J. Vincent.
However, in the course of researching the early history, it became appar-
ent that the early loose leaf RDBs were in direct decent from the card index
system that Col. Leofric Boyle had initiated in about 1959. The Report of the
SSC to the IUCN General Assembly in 1960, not only includes the first com-
prehensive categorised list of endangered species, but it also includes extracts
from Col. Boyle’s card index. At the following General Assembly in 1963, the
categories for classifying endangered species was finalised. The step from a
card index to a loose leaf volume was important, in that it enabled the data to
be circulated, and this was initiated shortly after. The only post 1970s refer-
ence to the card index located by the present author is in Thornback and Jen-
kins (1982). In the Introduction Thornback records that ‘By the early 1960s
the information so far collected had been stored on data cards amalgamated
into a loose-leaved book. Sir Peter Scott, then Chairman of the SSC, had the
idea of publishing this information as a Red Data Book series aimed at draw-
ing public attention to the global threats to species in order to gain support,
funds, and most important, action in the fight to save them.’
It is worth noting at this point, that almost simultaneously with IUCN’s
publication of the RDBs, the United States Committee on Rare & Endangered
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Wildlife Species was developing its own loose-leaf publication. Sheets were
printed during the course of 1964, and circulated by Daniel Janzen of the Fish
& Wildlife Service of the United States Department of the Interior (USDI),
with a request for comments by December 1 1964; this was finally published
in 1966, on coloured loose-leaf sheets. Orange-red for mammals, green for
birds and yellow for amphibians and reptiles. I can find no trace of any men-
tion of IUCN or its publications in the US version, and it appears the com-
pilers were working in isolation. Interestingly, as far as I can ascertain, the term
Red Data Book has never been used in the USA for any of the numerous pub-
lications on threatened wildlife, even though most conform with the general-
ly accepted design and presentation of data, and despite the widespread use
of the term in almost all other parts of the world, and in translation as well. It
is also worth noting that in the US both the technical ‘RDB’ and a ‘popular’
version had been produced over 50 years ago. Allen (1942) is effectively an
RDB for New World mammals, and this was followed by Harper (1945) for
Old World mammals, and Greenaway (1958; consulted: The revised edition of
1967) for birds of the world. These works are well known, but less well known
– in fact largely overlooked – is the popular version, complete with attractive
illustrations, also produced under the auspices of a Committee of the USDI,
title ‘Fading Trails: The story of endangered American wildlife’ (Beard 1942).
According to Hal Coolidge, the first Chairman of the SSC, (in the foreword to
Allen 1942), this series of books was the result of an initiative in 1936 of John
C. Phillips, who should perhaps therefore be credited with the concept of Red
Data Books, but not the title.
PUBLISHED IUCN RDBs
In 1987 a review of RDBs, resulting from a symposium held at the Madrid
Meeting of the SSC in 1984, was published (Fitter and Fitter 1987). Although
this provides a useful overview, as mentioned above, there is much detail mis-
sing from the review of the history of RDBs, particularly the section dealing
with IUCN’s Red Data Books (Scott et al. 1987). Earlier, the present author
had attempted to collate all known Red Data Books dealing with animal spe-
cies (Burton 1984), but this attempt, in common with almost all other publi-
cations, failed to present the detailed history of IUCN’s Red Data Books accu-
rately. Indeed Simon (1966) is missing, because in the copy consulted it had
been subsumed into Goodwin and Holloway (1972) with the original title
pages missing. The bibliographic history of plant RDBs is less confusing and
a comprehensive review was carried out by Jarvis et al. (1981). From about
1975 onwards, the bibliographic history is fairly straightforward, since most
were published conventionally. However, there were still some notable excep-
tions, such as the individual sheets for the Northern Square-lipped Rhino and
Black Rhino, published in February 1981 (Thornback 1981a, 1981b); these are
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often overlooked, and rarely referred to. There are also some quasi-published
RDBs such as that of Wells (1981), and Anonymus (1982). These were circu-
lated, but never properly published; however since they often differ markedly
from the final published form, they are important research material. There
appears to be no record of how many of these extracts were issued.
To state that the bibliographic history of the IUCN RDBs is confusing is
an understatement, and research is hindered by the fact that no single library
appears to own a complete set, despite their recent origin. The confusion over
the bibliographic history of the RDBs derives mostly from the fact that they
were issued in loose-leaf format (often described as a librarian’s nightmare)
over an extended period of time (1966-1979). The intention was that the is-
sues of loose-leaf updates should be inserted into the binder, and replace out
of date sheets. Instructions sent with the sheets suggested that the recipients
should destroy the old sheets. Librarians dislike loose-leaf books, mostly be-
cause of the ease that single sheets can be removed; moreover an instruction
to destroy material goes against their training. Furthermore, in the case of the
IUCN RDBs, not all recipients remembered to put the updating sheets in
binders and they often became separated. And consequently very few com-
plete sets are now available for consultation. One of the few relatively com-
plete sets of (animal) Red Data Books that I have located is that held in the
Zoology Library of the Natural History Museum (NHM) in London. However,
at the time I consulted them (February 1998) some of the sheets were mis-
placed, a few had been torn in two and repaired with sellotape (presumably
when a librarian had rescued them) and some of the preambles and other
supplementary materials were completely missing, presumed destroyed. De-
spite these shortcomings, the NHM copy does appear to be the most com-
prehensive that is readily available in the UK. However, it should be borne in
mind that this set is of the published RDBs and does not include the ‘Proto-
RDBs’. As is apparent from the IUCN Catalogue (Grose 1993), no complete
sets are currently in the possession of IUCN either in Gland or Cambridge. A
further factor adding to the confusion, is that the method of publishing was
not conventional. The sheets were not produced by the main publications di-
vision of IUCN, but under the auspices of the Survival Service Commission
(now Species Survival Commission), and the sheets were issued and distrib-
uted, by mail, in small batches at approximately six-monthly intervals. The
dates printed on the sheets do not always reflect accurately the date of publi-
cation or circulation, as delays were not uncommon. ICBP (now BirdLife In-
ternational) provided the data for the early bird volumes (Aves), but they were
published by IUCN, with ICBP copyright. The 1978-79 volume was reprinted
in 1985 by the Smithsonian Institution, but it was not until 1985 that ICBP
published the RDB under its own imprint, and even this was jointly with
IUCN. In 1992 the Bird RDB still bears IUCN’s name, but it was published
solely by ICBP (N.J. Collar, in lit. 1998). 
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The first attempt at a comprehensive listing of IUCN publications, including
RDBs, occurred in 1993 when IUCN published a list of the publications from
1948-1992 held in the IUCN Library in Gland (Grose 1993), and it was this
listing that first drew my attention to the need for a systematic review of IUCN’s
RDBs The listing below is the result and it provides the following data:
1 This Catalogue number; * indicates ‘seen by author’; ** indicates ‘in
author’s library’.
2 Reference number from IUCN Catalogue (Grose, 1993).
3 Date of publication, including month if known; the sheets were often
issued/published the month following the month cited.
4 IUCN Issue number, where relevant.
5 Author(s)/ Editors.
6 Number of species involved; N = new sheets; UD= up dated sheets.
Column 6 lists the numbers of species treated in each publication/revision. It
is outside the scope of the present review to list these, but it is important to
note that some species were revised on several occasions, while others were
never changed. When reference is made to these data sheets future research-
ers should be careful to ensure they are citing the year of the reference accu-
rately. A comprehensive tabulation of the data sheets and their revisions is
planned as part of a more comprehensive review of RDB listings.
OTHER RED DATA OOKS AND THE RELEVANCE OF RDBs
While there have been various publications which listed endangered species
before the publication of the RDBs, the publication of the IUCN RDBs
changed the perceptions of endangered species and introduced for the first
time a degree of consistency in the categorisation; the history and various
other aspects of the categorisations are discussed in Fitter and Fitter (1987).
The publication of the IUCN RDBs led directly to the publication of numer-
ous national RDBs, and over the subsequent years RDBs have been published
at more detailed levels, both geographically and taxonomically. I estimate that
over 500 RDBs and related documents have been published, of which I have
examined over 400 (Burton, unpublished manuscript); since each RDB may
contain several Red Lists relating to different taxa, written by different authors,
some listings give a much greater number of red lists (cf. www.vim.de). An-
other important indirect result of the publication of the RDBs was the suc-
cessful development and conclusion of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES). Without the
existence of the international RDBs and the concepts embodied in it, it is
doubtful if CITES could have been developed. It is now one of the most wide-
ly accepted international Treaties in existence, with, in January 2003, 161
296
Red List Book oktober.  11/13/03  12:32 PM  Pagina 296
297
Table 1 – Chronological Catalogue and details of publication of IUCN Red Data
Books, 1966-1997, including interim revisions
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countries signatory to it. In the early days of CITES very few non-government
organisations (NGOs) took part in the Meetings of the Parties to CITES, and
IUCN played a leading role, the original draft Treaty having been prepared by
IUCN’s legal experts. Over 20 years after CITES came into force, IUCN and
in particular the SSC and its Specialist Groups still play a major role in advis-
ing the technical meetings of CITES. National RDBs have also played a simi-
lar role in influencing national legislation in many parts of the world, and sev-
eral states have ongoing programmes monitoring endangered species and
maintaining up to date RDBs. While many scientists and naturalists dispute
the validity of biodiversity hotspot analyses, nonetheless, RDBs play an impor-
tant role in assessing them. Finally, local RDBs play an important role in help-
ing NGOs develop their priorities, as well as influencing national agencies,
and national legislatures.
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APPENDIX I
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away, L. Hoffmann, S. Horstadius, H. Hussey, Boonsong Lekagul, I.S. Mac-
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2
Critical Review of Modern Systems of 
Biodiversity Extinction Risk Categories 
and the Problem of Their Adaptation
A.V.-A. Kreuzberg
DEVELOPMENT OF THE SYSTEM OF EXTINCTION RISK
CATEGORIES IN THE REGION OF THE FORMER USSR (FSU)
For more than the quarter-century-long history of the compiling of Red Data
Books, a comprehension of the system of categories based not so much on the
objective evaluation of the inventory data (quantitative criteria) and monitor-
ing, but rather on quite subjective understanding of the dynamics of extinc-
tion risk (qualitative criteria) has evolved in the FSU territory.
If in the first edition of the Red Data Book of the USSR (1978, established
in 1974) only two categories were adopted (Category A – species under the
threat of extinction and Category B – rare species), the 1984 edition (Borodin
1984), which had the widest response in the USSR and beyond, there were al-
ready five categories. They took their origin in the system of the IUCN cate-
gories and had both numerical (I-V) and context designations. The latter lar-
gely contained qualitative dynamic assessments, such as ‘Extinct’, ‘Vanishing’,
‘Declining’, ‘Rare’, ‘Indeterminate’, and ‘Rehabilitated.’ The qualitative data
on the state of numbers and ranges were, at best, adequate for mammals and
birds; however, they were not estimated on a principal basis, due to the
absence of a system of assessment (with objective criteria).
Both the definitions of categories and the terminology used were not per-
fect. Indeed, ‘vanishing’ (endangered) taxa are also declining; ‘rare’ taxa, with-
out an indication of their natural rarity, but with the indication of the poten-
tial risk of extinction in the future, can hardly be distinguished from the arti-
ficially or anthropogenically rare ‘Vanishing’ and ‘Declining’ taxa; ‘Indetermi-
nate’ without the area in which the taxon occurs is too loose a notion; fully
‘Rehabilitated’, as well as ‘naturally (itself) rehabilitated’ taxa are the subject
of concern of the nature protection agencies, but not of the Red Data Books,
from which they, reasonably, should be withdrawn. 
Practically all the regional Red Data Books published since 1978 in the
FSU territory used the same national categories (with slightly better or worse
variations of their numbers, numerical and terminological definitions). Sub-
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jectivism was considerably high in the 1984 publication, which predeter-
mined a large number of mistakes in it (Nekrutenko 1987). The Red Data
Books published by the Soviet republics and later by the CIS states (Anony-
mous 1985; Abdusalyamov 1988; Kovshar 1991) copied the same mistakes
and, as a result, contained a large number of taxa of which the status did not
cause any alarm in the respective regions. Despite the variety of opinions
among the specialists compiling Red Data Books, on the whole one has to
admit the prevalence of the traditional ‘qualitative’ way of thinking, which
completely ignores the methods of the quantitative assessments of the status
of taxa.
DEVELOPMENT OF THE IUCN SYSTEM OF CATEGORIES AND
ITS APPLICATION AT A REGIONAL LEVEL
The history of the development of the IUCN system of Categories and Criteria
until 1994 was fairly well exposed in its brief review, many times published
both in the form of a separate booklet (IUCN 1994; Karaganda 1997), and in
the Preamble to the IUCN Red Lists of 1996-1998 (Baillie and Groombridge
1996; Walter and Gillett 1998). Until then, published versions of the system
did not apply the more objective criteria. The vague definitions of most cate-
gories allowed a rather loose interpretation of the status of this or that taxon.
A typical example of this is the 1994 IUCN Red list (Groombridge 1993), which
contained taxa of six categories: Extinct (Ex), Endangered (E) (corresponding
to ‘Vanishing’ in the Russian version), Vulnerable (V) (corresponding to ‘De-
clining’ in the Russian version), Rare (R) (without definition of their natural
rarity, but with the indication of the presence of risk of extinction), Indetermi-
nate (I), and Insufficiently known (K) (both corresponding to ‘Indeterminate’
in the Russian version). Principally, this system was not so different from that
used in the FSU.
A modern system of IUCN Categories and Criteria of the extinction risk
of wild taxa has existed in the form of a project since 1993 (IUCN, 1993) and
officially since late 1994 (Mace and Stuart 1994). In the original form it was
used only globally and only twice: in the publication of the 1996 IUCN Red
List (animals) and in 2000 (animals and plants) (Baillie and Groombridge
1996; Hilton-Taylor 2000). In them, the taxa are assigned to the following
categories: Extinct in the world (EX), Extinct in the Wild (EW), Regionally
Extinct (RE), Critically Endangered (CR), Endangered (EN), Vulnerable (VU)
[corresponding to ‘Declining’ in the Russian version], Lower Risk-Conservation
Depended (LR-CD) [by definition corresponding to ‘Rehabilitated’ in the
Russian version]; Lower Risk – Near Threatened (LR-NT) [by definition cor-
responding to ‘Rare’ in the Russian version particulary, including criteria VU:
D], Data Deficient (DD) [corresponding to ‘Indeterminate’ in the Russian ver-
sion]. Apart from these, the system contains two more categories, the taxa of
302
Red List Book oktober.  11/13/03  12:32 PM  Pagina 302
which are included in the Red List, but to different degrees represent future
candidates to it: Lower Risk – Least Concern (LR-LC), Not Evaluated (NE). The
hierarchical scheme of this system of categories is represented in Fig. 1.
As compared to the previous system of IUCN Categories and Criteria, some
conceptual changes to the system on the whole have been made. First, a rather
vague defined category ‘Rare’ was excluded (see text above) – the taxa from
this category of the 1994 IUCN Red List (Groombridge 1993) were distributed
in the next edition (Baillie and Groombridge 1996) between the categories
‘Vulnerable’ (criteria VU; D) and ‘Lower Risk – Near Threatened’. However,
this resulted in more confusion, for taxa which have the determined risk of
extinction by the criteria of the system (‘Vulnerable’ without the criterion VU;
D) and uncertain (lower) risk currently and potential in the future, not defined
by these criteria at all (‘Vulnerable’ – criterion VU; D), have been found in one
and the same category. The split up of the category ‘Extinct’ and ‘Endangered’
had a positive function for the users. The introduction of the category ‘Lower
Risk – Conservation Dependent’ was intended to strengthen the attention for
working on the conservation of a number of taxa. However, it has not always
reflected the real status and was not formulated specifically (which also can be
said about all the other categories but ‘Extinct’) because the principle of ex-
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Extinct
Extinct in the wild
Critically endangered
Endangered
Vulnerable
Conservation dependent
Near threatened
Least concern
Data deficient
Not evaluated
Figure 1 – Hierarchical scheme of the IUCN system of categories adopted in 1994. 
(evaluated)
(adequate data) (threatened)
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cluding (tesa – antitesa), based on a scale of criteria, was used for its seman-
tical definition.
The main feature of the new system distinguishing it from the previous
analogues is the availability of the scale of criteria (A-E), which are intended
to identify objectively and universally the status of a taxon in the most impor-
tant Categories: ‘Critically Endangered’, ‘Endangered’ and ‘Vulnerable’. For-
mally, the way of presenting the information on the status of a taxon was cho-
sen quite well: the category assigned to a taxon was followed by code designa-
tions of criteria and subcriteria, as well as specialists or organizations (by list),
which implemented this analysis (e.g. VU 23 B1+2a-c). Practically, the scale
handles the notions responsible for the decrease in two parameters: numbers
and range. Quantitative data on the decrease of these parameters serve as the
basis of identification of the corresponding criterion of threat. Strictly speak-
ing, this is wrong from the methodological standpoint. The state of the extinc-
tion threat to a population is determined by the closeness of such parameters,
which are critical for the values of survival. The latter can be quite different
for different taxa or their systematic groups. The thing is that the survival,
which means the minimal threshold of the numbers of populations of birds
and mammals, depends on many factors (social, migrational, etc.), which are
practically of no value for the identification of such values for invertebrates.
The methods of the modelling of the process of a decrease in vertebrates and
invertebrates are considerably different. Therefore, it is incorrect, both bio-
logically and mathematically, to propose some absolute ‘key’ parameters of
the process of decrease (e.g. 50% in 10 years or three generations) applicable
to all taxa and obtained on the basis of the correlation analysis of some groups
of mammals and birds. Thus, one of the main problems of application of the
criterion scale in its original form is the absence of universality and the com-
plexity of analysis of the state of populations of many invertebrate animals
with a short reproductive cycle and large vertebrate animals with a long life
history (reptiles and mammals). Another problem is the unavailability of data
on the status of numbers and range of a taxon in a significant territory (e.g.
the former USSR – 1/6 of the whole mainland) and, as a result, inadequate
choice of one of the criteria, has led to a highly subjective bias in the global sta-
tus of a taxon (Kuzmin et al. 1998). It should be said that cases where the sta-
tus of European populations was applied to the whole range of a taxon were
almost a common rule in the 1996 IUCN Red List. Certain difficulties for
those not speaking English were, and still are, posed by the English terms of
categories. Thus, the terms Threatened and Endangered are synonymous (cf.
CITES); Critically Endangered cannot be translated without a partial loss in
the key meaning; Vulnerable – are there populations that are absolutely invul-
nerable? Near Threatened (how near and by what?) is too loose a notion. And
finally, all the remaining biodiversity can be assigned to the category Not
Evaluated. It is not clear why the authors of the system refused to choose from
the widely and traditionally used terms in the English literature, such as the
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more specific ‘Vanishing’, ‘Rare... [naturally]’, ‘Indeterminate... [in status]’.
The category ‘Regionally Extinct -RE’ recommended for regional Red Lists has
no meaning in general because all categories of regional Red Lists are region-
al. Nor can it be said that the application of the English abbreviated terms is
very felicitous, for they are too different from the meant categories and sub-
categories (EX – RE, CR – EN) and look too much like the other categories
(EW – EN, EN – NE, NE – RE), which complicates the comprehension.
Attempts to use the new IUCN system at the regional level as, e.g., in cur-
rent editions of ‘Africa’s Vanishing Wildlife’ (Stuart and Stuart 1998) or the
China Red Data Book (Wang Sung 1998) etc., have only resulted in a signifi-
cant reduction in the number of categories applied, and often in a change in
their meaning and/or their terminological designations. For instance, the cat-
egory ‘Rare’, which includes only potentially threatened local or mosaic-like
distributed taxa, was present in such publications just because in these re-
gions such taxa were always naturally rare. Therefore, to identify them as
‘threatened or near threatened’ would be utterly incorrect. The scale of the
quantitative criteria for the assessment of the risk of extinction (as well as the
system of information coding) has never been used at the national level: the
material was presented more extensively aiming at its comprehension by a
wider audience.
As a result of a series of meetings and discussions of all drawbacks of this
system held by the working group on revision of the criteria, set up by the SSC
of IUCN, in 1998-2000, it was recommended to adopt certain changes and to
simplify the system.
First and foremost, it was recommended to exclude the notion Lower Risk:
Conservation Dependent from the system of categories as rather ambiguous.
Practically, the taxa of this category are to be reassigned to the category Near
Threatened (NT) after concretisation and expanding its definition. It was also
recommended not to use the term Lower Risk. Thus, the scheme above (Fig.
1) in the recommended version is to have two parallel branches in the section
Adequate Data: Near Threatened (NT) – Least Concern (LC). Besides, some
additional stylistic and semantic amendments were made to the definition of
Categories and Criteria. Criterion A was subject to most changes, where two
subcriteria describing the past and future state of the population of a taxon
were further subdivided into two more subcriteria depending on the clarity of
comprehension (!) of the status of a decrease in population number (IUCN/
SSC/Criteria Review Working Group 1999). This criterion was also subject to
quantitative changes (Mace 2000). However, most of them where upon to
mis-interpretation due to the lack of concreteness, contributed to the growth
of subjectivism. To a certain degree, this adversely affects the comprehension
of the system at a regional level, which was proved in practice later (Garden-
fors 1999).
However, the working group on the regional application of categories
(RAWG), set up within the subcommittee of the IUCN Red List Programme,
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as a result of its activities in 1998-2000 prepared a number of clear defini-
tions of terms, to be applied at the regional level, as well as valuable method-
ical recommendations on such activities (Gardenfors 1999). In particular, a
two-stage procedure of the assessment of the risk of extinction of a taxon from
the region was put forward: (i) application of the global criteria for such an
assessment of a taxon in the region; (ii) a correcting assessment of immigra-
tion links with conspecific populations beyond the region. However, the pro-
cedure of the regional assessment of the extinction risk is recommended to
start from the classification of the share (percentage) of its regional popula-
tion in the global one (I-III or I-V classes, depending on a region and expert-
ise).
EXPERIENCE OF ADAPTATION OF THE IUCN SYSTEM OF
CATEGORIES AND THE REGION OF THE FORMER USSR
The question of the compliance of the regional system of categories and the
global system of IUCN is very important and timely. For in case of a positive
solution, it will provide sole, or at least convertible approaches to the assess-
ment of the taxon extinction risk from the wild, irrespective of the level of ter-
ritoriality or national notions. However, as observed above, there are certain
difficulties in the way.
In this connection, we have undertaken an attempt to make a critical syn-
thesis of the various approaches to the creation and the application of the sys-
tem of Categories and of the assessment Criteria of the risk of taxon extinction
in the wild. Therefore, in the new edition of the Red Data Book of the
Republic of Uzbekistan the national system is used, which combines both the
elements of the traditional comprehension of the extinction of taxa in the wild
(qualitative or dynamic aspect), typical of the number of regional Red Data
Books and lists in the territory of the former USSR, and the most important
features of the 1994 IUCN system (a quantitative aspect) taking into consid-
eration the latest recommendations on its improvement. 
As a matter of principle, after taking into consideration all traditional ap-
proaches (both in the territory of the former USSR, the other regions of the
world, and by IUCN) and summarizing all mentioned afore, it is now possi-
ble to suggest a scheme of adaptation of the regional system of categories
(with respect to the traditional designation of the latter) and the IUCN system
(Fig. 2).
In the new edition of the Red Data Book of the Republic of Uzbekistan, a sys-
tem of figures and letter-symbol designations (in English) for the different
categories of threat to wildlife is applied. These categories are traditional for a
number of such national publications that are close or in conformity with the
global categories of IUCN; they are given in square brackets.
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In order to avoid too loose an interpretation of terms, which frequently takes
place while translating them into local languages, the Latin (which are the
root words for most West European languages) designations of the key defi-
nitions, as well as some Russian and English synonymous names of cate-
gories typical of some regional editions are provided.
Category of extinction defines taxa as ‘Extinct’ or probably1 extinct in the world,
wildlife, country, region (at the national and regional levels during the last
100 years, and at the global level during the last 400 years).
0 category: ‘EXTINCT’. Taxa that are not found in the wild (in the world or
in the country, region) at least for many years, or survived only in cultivation,
captivity or as naturalized or semi-captive populations well outside of the past
natural range. There are 4 subcategories:
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Figure 2 – A possible hierarchic scheme of the regional system of categories when
adapted to the IUCN system.
1 In applying the term ‘probably extinct’, an interrogation mark has been added to the according
abbreviation (EX?, EX-w?, EX-r?).
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• ‘Extinct in the world (globally)’ – (EX-g) [‘Extinct in the world’ (EX)];
• ‘Extinct in the Wild (globally)’ – (EW-g) [‘Extinct in the Wild’ (EW)];
• ‘Regionally Extinct’ – (regionalis exstincti) – (EX) [‘Regionally Extinct’ (RE)],
(‘Extirpared’). 
• ‘Regionally Extinct in the Wild ‘ – (in naturae regionalis exstincti) – (EW). 
The following two categories of threat or danger define taxa as ‘Threatened’
having an extremely high and very high risk of extinction in the wild in imme-
diate or near future (1st category) or the risk of extinction in the wild a medi-
um in the medium-term future (2nd category). As a rule, the former has a low
number in few local populations and narrow present ranges, and the latter
has a higher number and relatively wide and severely fragmented ranges.
In reality, the former and the latter represent taxa which have become rare
as a result of direct or indirect effect of anthropogenic factors (‘artificially rare’).
Category 1: ‘VANISHING’, ‘ENDANGERED’ 
Taxa that are under threat (danger) of immediate risk of extinction, their num-
ber and range have considerably declined to the critical level or close to it. 
2 subcategories: 
• ‘Critically Vanished’ or ‘Critically Endangered’ (vanesci in stato critico) (EN-
c) [‘Critically Endangered’ (CR)], i.e. on the brink of extinction now;
• ‘Vanishing: in danger’ or ‘Endangered’ (vanesci in stato periculoso) – EN
[‘Endangered’ (EN)], i.e. those vanishing (approaching the brink of extinc-
tion in the near future).
Category 2: ‘VULNERABLE (‘Declining’) – (vulnerabilis (declivis) – VU
[‘Vulnerable’ (VU), except criteria (VU:D)]
Taxa with continuously reducing number and range over the last years, which
can approach critical levels of survival in the near future. 
The next category of potential threat or ‘Lower Risk’ of extinction defines
taxa as ‘Near Threatened’ having insufficient determined lower risk of extinc-
tion in the wild at present and rather high risk of extinction in the future
under pressure of new adverse factors. Taxa listed in this category connected
with their natural low number in few local or mosaic-like distributed popula-
tions (‘naturally rare’) and, as a rule, narrow ranges that are accounted for by
a particular ecological specialization. 
Category 3: ‘NATURALLY RARE’ – (rarae naturaliter) – NR [‘Near
Threatened’ (NT) particularly, on determination, including criteria VU:D]
Taxa having a local or severely fragmented area of occupancy and a low num-
ber, which are relatively stable, but which can decrease to the critical level of
survival under unfavourable changes of environmental conditions. 
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Next category of information deficient (‘Data Deficient’) defines taxa as hav-
ing insufficiently determined risk of extinction in the wild owing to lack of
adequate data on number and range of status for its direct or indirect assess-
ment. This category confirms the possibility of their status change in the
future. 
Category 4: ‘INDETERMINATE IN STATUS’ – (indeterminati in stato) – DD
[‘Data Deficient’ (DD)], (‘Indeterminate’)
Taxa having such number and range, which can offer some concern; howev-
er, appropriate data on abundance and/or distribution to indicate their defi-
nite category are lacking.
For the definition of categories, based on the system of criteria, a principle
of data obtained as a result of the survey is used. Properly speaking, the notion
‘critical values for survival’ used for the designation of the category of threat
of extinction is particular, absolute and static for individual taxa or their
groups. General indices, which can be indirectly used in a relative assessment
of the risk of a taxon’s extinction and the definition of categories, are the char-
acteristics (criteria) of the dynamics of the process of extinction.
For the inclusion of taxa into Categories 1 and 2, there is a rich range of quan-
titative criteria connected with conditions of the number fluctuation and
range dynamics. Each taxon was evaluated by all criteria, and presence of any
of them was a basis for the inclusion of the taxon into one of these categories.
It was supposed that all data for the total range or all the populations of spe-
cies that would be necessary for the formulation of clear conclusions con-
cerning their status are available only in separate cases. In case, when there
was a wide range of assessments for the degree of threat the preventive prin-
ciple was chosen and a taxon was included in the highest deserved category.
When there were evident threats for a taxon, for example, declining natural
habitats or such habitats being destroyed, it was included into one of the cat-
egories even though there may be little direct information on the biological
status of the taxon itself.
Summarizing the afore-mentioned information, we shall pay attention to
some structural peculiarities of the national system of categories:
1 The used categories are grouped in Section ‘Extinct’, ‘Endangered’ or arti-
ficially rare (as a result of human activity), ‘Vanishing and declining’, un-
der the potential threat of extinction, or ‘Lower risk of extinction’ (‘Natu-
rally rare’). ‘ The criterion ‘Data Deficient’ predetermines the category ‘In-
determinate in Status’. The list of taxa of the special regime of use and
requiring special attention is published as an appendix to the Red Data
Book of the Republic of Uzbekistan. It includes the directly protected taxa
not included into the Red Data Book and those corresponding to the cate-
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gories ‘Rehabilitated’, Least Concern (LC), Not Evaluated (NE), as well as
the key monitoring taxa.
2 In order to include taxa into separate categories, a relative assessment is
made of the risk of their extinction by using the scale of quantitative and
qualitative characteristics (criteria A-E) of the dynamics of numbers and
ranges of taxa. In comparison to the scale of 1994 IUCN Criteria and rec-
ommendations of 1999, an additional subdivision of Criterion A for all
categories and criteria C2b, D for Category 2 (VU), as well as temporary
indices connected with the number of generations for the criteria A and
C2 is not used here. In compliance with the IUCN recommendation of
1999, corrections to Criterion A for Category 2 (VU) and criterion E for
Categories 1(EN-c), 1(EN) are used.
3 The names of the categories are adopted taking into account the national
vocabulary and an opportunity to use an easy conversion of notions be-
tween the regional systems and that of IUCN.
4 Difficulties in application of criteria for taxa of Invertebrates
For the first time, rare and threatened invertebrate species and subspecies have
been included in the Red Data Book of Uzbekistan (in press), most of them
insects. However, the application of many criteria for the determination of the
degree of threat applied to invertebrate animals, particularly to insects, is dif-
ficult as it renders objective problems. On the one hand, annual fluctuations
in numbers of the insect populations of hundred and even thousand times are
a rather usual phenomenon and it is sometimes difficult to distinguish them
from an intensive continuous decline (Category 2). On the other hand, num-
bers of many insects are difficult to assess due to the peculiarities of their biol-
ogy (they often cannot be found even if a special survey is provided, but this
cannot always be interpreted as a threat for the species’ existence). The rarity
of insect species in the wild (but not their rarity in collections, which can be
explained by the lack of specialized collectors), a limited range, and, above all,
the real threats to their existence as a result of changes of their habitats (Cate-
gory 3) should be confirmed by means of scientific data. 
Certainly, there is no sense in including into Category 3 a great number of
taxa of insects, which are believed to be rare just because they are poorly stud-
ied – only those taxa are included that have been studied well enough and
inhabit areas exposed to intensive anthropogenic pressure. One also should
be prudent while including these taxa into Category 4. It is, at least, necessary
to record an obvious decrease in the population. Such an analysis can be
made on the basis of long-term observations in different points of the range
and a comparison of climatic and ecological factors. Making an assessment
on the basis of such criteria of the large numbers of insect species in Uzbe-
kistan, when the local entomological fauna is not well known yet, is practical-
ly impossible in the near future. But even now there are some numbers of
threatened taxa that can be included in one of the above-mentioned cate-
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gories. However, from the ecological point of view, protection of separate in-
vertebrate species, in particular insects, has little sense, because it is practi-
cally impossible to implement it without conservation of their habitats – and
that is the main problem. Taking into account all arguments mentioned above,
a small group of invertebrates typical for the threatened ecosystems (bioc0e-
mose) of Uzbekistan, was included in the present edition of the Red Data
Book when protection of separate species involves conservation of all their
ecological association. 
Thus, our experience of adaptation of the global system of categories in
Uzbekistan has shown a complete absence of principal barriers between the
regional and global level of understanding of the process of taxa extinction in
the wild. In fact, there is no ground to presume that the modern IUCN sys-
tem should be duplicated in the national perception – this is hardly possible
due to the traditional notions in this sphere. In our opinion, it is quite suffi-
cient to reach a mutual conversion of systems; however, not only at the ‘glob-
al-regional’ level, but also, which is very important, at the ‘regional-regional
(national-national)’ levels.
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3
Biodiversity Status Survey and Extinction Risk
Assessment in the Republic of Uzbekistan
A.V.-A. Kreuzberg, E.A. Kreuzberg-Mukhina, E.A. Bykova 
THE CURRENT STATUS OF BIOLOGICAL DIVERSITY IN THE
REPUBLIC OF UZBEKISTAN
The particular geographical position of Uzbekistan within the Centralasian
region on a junction of several biogeographical provinces has caused a signif-
icant richness of its animal world. At the same time, the biodiversity of Uz-
bekistan reflects the exceptional difference of natural conditions of this state.
Vast plains occupied by different kinds of deserts, mountain grasslands (step-
pes), forests and alpine meadows, gallery poplar forests along river-beds, wet-
lands and water-reservoirs, and oases all represent typical ecosystems with their
characteristic faunistic complexes. 
The fauna of Uzbekistan has an ancient history and complex genetic rela-
tions. A significant role belongs to Turan and Turkestan endemic and autoch-
thon species. Besides, in Uzbekistan groups of animals are found, which in
the historical past migrated here from other regions: from Central Asian de-
serts and mountains, Indo-China, grasslands of Kazakhstan, from Siberia,
South Europe and North Africa. Part of the fauna, especially that of wetlands,
consists of introduced and occasional settlers from the Far East, China, the
Caucasus, Baltic countries, Middle Russia, North America and other re-gions.
On the whole, the present fauna of vertebrate animals includes 664 species:
among them 97 mammalian species, 424 birds, 58 reptiles, 2 amphibians and
83 fishes. The fauna of invertebrate animals can be evaluated as comprising
an estimated 15,000 species. 
During the past decades, resulting from intensive economical development,
many species of wild animals in Uzbekistan have been subject to a consider-
able human pressure that has led to a decrease in ranges and numbers of
individuals of many species and total extinction of some of them. The main
threats are posed to big mammals and birds that are of practical value as game
(commercial) species. Endemic and locally distributed species with a narrow
range are also under threat of extinction due to the vulnerable character of
ecosystems intensively impacted by human development. Such species as the
Caspian Tiger, Asiatic Cheetah, Turkmen Kulan (Wild Ass), and Aral Trout
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have gone completely extinct from the territory of Uzbekistan. Other species
such as the North Persian Leopard, Striped Hyena, Great Bustard, Big Amu-
Darya Shovelnose, Little Amu-Darya Shovelnose, Syr-Darya Shovelnose, Ship
Sturgeon (Aral Sea stock) are near extinction (critically endangered). The third
group of animals such as Ustyurt and Bukhara Urials, Markhor, Snow Leo-
pard, Caracal, Iranian (Centralasian) Otter, Marbled Teal, Houbara Bustard,
Pin-tailed Sandgrouse, Khentau Toad Agama, Strauch’s Toad Agama, Sand
Racerunner, Aral Barber, Pike Asp, several mollusc and insect species are
endangered or vulnerable. A number of animal species has not reached criti-
cal levels yet, but a steady decline in their numbers has been observed, result-
ing from over-hunting and trapping, industrial and agricultural development
of land and pollution of the environment.
Irrigated agriculture is the main form of land use in Uzbekistan. Irrigation
has dramatically changed the ecological situation in different regions, which
rendered the survival of many desert animals impossible under the new eco-
logical conditions. In the last decades in Uzbekistan, Golodnaya, Karshi, Sur-
khan-Sherabad steppes, the central part of the Fergana valley, the stripe of
foothills along the western outskirts of Tien-Shan and the Pamiro-Alay moun-
tain systems have been developed for agriculture, thus leading to a decrease
of habitats for Goitered (Persian) Gazelle, wild mountain sheep, Houbara Bus-
tard, Pin-tailed Sandgrouse and other animal species. Considerable changes
in the valleys of the great plain rivers led to a decline of gallery poplar (‘tugai’)
forests that were cut or degraded as a result of water-flow volume loss. Owing
to these changes and to a direct threat posed by human activities, the ranges
of Bukhara deer, a local endemic pheasant subspecies and other inhabitants
of river forests decreased.
Resulting from extensive hydrological constructions, salinization, and a
decrease of the Aral Sea level, the indigenous ichthyofauna of the Aral Sea be-
came extinct or near extinct; many endemic species of molluscs and crusta-
ceans became critically endangered or near extinct. Regulation of great rivers’
water-flows, appearance of new water-reservoirs, large scale development of
irrigation networks, industrial pollution of water-areas, mountain-mining
exploitation of the upper reaches of rivers and the influence of introduced
species of fish have produced a negative effect on the existence of many spe-
cies of the indigenous ichthyo- and malacofaunas.
Owing to changes of ecological conditions in the Aral Sea region, the wet-
lands in the delta of the River Amu-Darya have lost much of their rich avian
diversity. The breeding habitats of the Mute Swan, Dalmatian and Great White
Pelicans, Pygmy Cormorant and other threatened bird species have declined. 
Transformation of mountain ecosystems as a result of human activity,
live-stock overgrazing, cutting trees and bushes, and the development of
mountain-mining industry have led to soil erosion, and the impact of mass-
recreation predetermined the destruction of habitats for many invertebrate
species.
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Many wild plants play a role in the selection work for the creation of new eco-
nomically viable cultivation and improvement of the existing ones. There are
more than 4500 wild species of higher plants in the territory of Uzbekistan.
Among them there are many rare, endemic and relict ones (more than 400)
for the protection of which efficient measures are required. About 10-12% of
the local flora falls under these categories. In spite of the fact that the status
of plants protected in the natural reserves is relatively good, many species of
plants have abruptly reduced their areas of occupancy (for instance, tulips and
peonies, soapy stem, Lagochilus inebrians Bng., some onion species like Allium
stipitatum Rgl, etc.). A considerable number of plant species is on the verge of
extinction. A lot of damage to the wild flora is done by uncontrolled picking
of rare medicinal and food plants (especially bulbous, bulbotuber and rhi-
zomatous plants dug up together with underground organs).
It is clear that direct threats of extinction are posed to many wild animal
species and their habitats if special legislative measures aimed at their pro-
tection are not taken. At the same time, it is known that any animal species is
a genetically unique and non-recurrent phenomenon of nature, occupying its
own place in the biological community. The Red Data Book of Rare and
Threatened Animals is one of the important national legislative documents in
the area of nature conservation in the Republic of Uzbekistan. During the
past and at present, the work on the compiling of the Red Data Book of
Uzbekistan is connected with similar work on other national Red Data Books
and it is especially related to the IUCN Red List system.
RED LISTING PROCESS AS A BIODIVERSITY EXTINCTION
RISK ASSESSMENT
The first books about extinct and vanishing animals of the world have been
published since 1945. The primacy in the creation and the update of Red Data
Books and Red Lists of threatened animals belongs to the the World Conser-
vation Union (IUCN) founded in 1948. Since 1949, at the initiative of this
organization an enormous work on the composition and analyses of lists of
threatened animals has been made. The Species Survival Commission of IUCN
(SSC/IUCN), in co-operation with other international and national nature
conservation agencies, has been publishing issues of an international ‘Red
Data Books’ dedicated to vertebrates (1963, 1966-1971, 1972-1974, 1978-1980)
and other taxonomic groups of animals of the world or regional faunas (Fishes,
Amphibians and Reptiles, Birds, Mammals of America and Australasia, In-
vertebrates, Swallowtail Butterflies and others). More complete information
on threatened animal species and taxonomic groups has been published since
1986 in special series of books under the general title: ‘SSC/IUCN Action
Plans for the Conservation of Biological Diversity’ (‘Status Survey and Con-
servation Action Plan’). Up to date, about 40 such books (Antelopes, Wild
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Sheep and Goats, Wild Cats, Otters, Pheasants, Cranes, Swallowtail Butter-
flies, Dragonflies, Conifers, Cactuses and Succulents, Palms and others) have
been published. Such issues (1-19) have been published since 1989 in series of
‘Occasional Papers of the SSC/IUCN’ (Rodents, African Antelopes and Ele-
phants, Turtles, Sharks, Molluscs, Blue Butterflies and many others). 
Publications of the IUCN Red Lists of Threatened Animals in 1988, 1990,
1993, 1996, the IUCN Red List of Threatened Plants (1998), the World List
of Threatened Trees (1998) and Threatened Species (2000) became signifi-
cant events. The IUCN published a periodically updated global catalog of spe-
cies, subspecies and populations of animals assigned to different categories of
threat, with the indication of the main criteria of their status. During the whole
history of compiling Red Data Books and Red Lists of Threatened species, the
Species Survival Commission has been improving the system of Categories
and Criteria, in order to include the truelly threatened species. The last ver-
sion of this system of Categories was published in 2001.
The IUCN Red List of Threatened Animals was compiled on the basis of
the new IUCN Categories and Criteria. An analysis of impoverishment pro-
cesses occurring in the world fauna cited in the IUCN Red Lists has shown
that during the last four centuries a large number of species have gone extinct
in het wild: 83 mammal species, 128 birds, 21 reptiles, 5 amphibian, 81 fishes,
291 molluscs, 8 crustaceans, 72 insects, 3 onychophors, 1 turbellaria and 73
plants. Besides these numbers, 33 animal species have gone extinct from the
wild and are only conserved in captivity. The extinction rate of species in the
wild has dramatically accelerated since the end of the last century and it still
continues. Presently, 1,130 mammal species, 1,183 birds, 296 reptiles, 146
amphibians, 751 fishes, 938 molluscs, 408 crustaceans, 10 spiders, 555 insects
and about 20 other invertebrate animals and 5611 plant species are under the
threat of extinction or experiencing a decline of range and numbers.1
The publication of the first issues of the International Red Data Book pro-
duced a powerful incentive to the creation of national and regional Red Data
Books and Lists. Currently, such issues are being published in many states of
Europe and Central Asia, Turkey, USA, Brazil, Southern Africa, Japan, Viet-
nam, Thailand, Taiwan, Korea, Australia, New Zealand, China and including
others.
In 1983, the Red Data Book of the Uzbek SSR (Animals) including 63
species of vertebrate animals, and in 1984 the Red Data Book of Plants includ-
ing 163 species of vascular plants were published. The further order of com-
position and publication of the Red Data Book was regulated by Resolution No.
109 of 9 March 1992 of the Cabinet of Ministers of the Republic Uzbekistan
and by the Statute ‘On the Red Data Book of the Republic of Uzbekistan’ of
17 June 1992. The Uzbek Academy of Sciences took responsibility for the
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implementation of the Red Data Book. The Red Data Book, as defined in the
Statute, is a permanent publication which by the regulation must be review-
ed at least once every 10 years. During this time the status of several species
can change – some of them can be restored in numbers as a result of special
conservation measures; others can decline to levels of a higher degree of threat.
To date, the Uzbek Academy of Sciences and the Uzbekistan Zoological
Society, the latter a member of IUCN since December 1997, have collected
ample information, which allowed to evaluate the present state and status of
many plant and animal species in the flora and fauna of Uzbekistan. Included
in the Red Data Book of Uzbekistan are 24 taxa (species and subspecies) of
mammals, 53 birds, 16 reptiles, 18 fishes, 3 annelids, 14 molluscs, 63 arthro-
pods and 301 vascular plant species. The preparation of this book is a result
of the current analysis of the status of rare and threatened plant and animal
species in Uzbekistan.
The Red Data Book presents the documented illustration of the process of
species extinction and serves as a basis for action plans for species conservation.
Its role consists of the attraction of public attention to the need for the protec-
tion of the national fauna and flora. It is addressed to governmental and non-
governmental organizations, scientific institutes and the broad community.
The publication of a new edition of this Red Data Book of Uzbekistan in 2000
used the new IUCN Criteria and Categories and will initiate the realization of
concrete measures for the protection and restoration of some threatened
species, additional research on the current distributions, and a number of oth-
ers actions.
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PART VI
Overview of Red Lists*
*Source: Dr. Christia Köppel, V.I.M.-Verlag für interaktieve Medien GbR, Germany,
postmaster@vim.de, www.vim.de.
Philomachus pugnax (D. Ellinger/Foto Natura)
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Progress on the European Red List 
of vascular plants
Within the framework of the Euro+med Plantbase (www.euromet.org.uk),
funded by the European Union, V.I.M. (Verlag für interaktive Medien, Gag-
genau, Germany) and the Institute of Plant Sciences and Botanical Garden of
the University of Bern, Switzerland, are establishing a website of plant con-
servation data for Europe (www.s2you. com/euromed).
So far the following information has been loaded: 54 citations of national and
regional Red Lists of vascular plants, more than 700 links to websites of pro-
tected areas from 40 countries and over 550 links to botanic garden wegsites
of 32 countries in Europe and the Mediterranean region. A list of plant biodi-
versity and genetic information resources has also been compiled, leading
more than 100 websites and documents in this controversial debate. The
emphasis is on information on gene flow from crops to their wild relatives.
These link collections are updated weekly. In addition, detailed conversation
datasets are being prepared on selected taxonomic groups such as Galanthus
and Brassica. This part of the website is a work in progress, and currently only
data on a few selected taxonomic groups are available to show how the data
will be presented in future.
The next important step will be to add the synonyms of all names of vascular
plants taxa in national Red Lists. The intention is to get feedback and hus to
enhance the reliability of these data and to produce a new and authoritative
European Red List.
The project depends heavily on the mobilization of up-to-date local, regional
and national knowledge. It needs the collaboration of all specialists (both aca-
demic and amateur) working in the European and Mediterranean region. The
Internet publication is the starting point of an interactive collaboration in
Europe among experts, for instance the European Plant Specialist Group with-
in the IUCN Species Survival Commission. Experts on vascular plant taxono-
my and conservation are most welcome to contact the undersigned.
Prof.dr. Klaus Ammann, University of Bern, Insitute of Plant Sciences and Botanical
Graden, Klaus Ammann@ips.unibe.ch, www.botany.unibe.ch, www.botany.unibe.ch
Dr. Christian Köppel, V.I.M.-Verlag für interaktieve Medien GbR, Germany, 
postmaster@vim.de, www.vim.de
329
Red List Book oktober.  11/13/03  12:32 PM  Pagina 329
330
Red List Book oktober.  11/13/03  12:32 PM  Pagina 330
List of addresses of corresponding authors
BÁNKI, O.S. – Netherlands Committee for IUCN, Plantage Middenlaan 2b, 1088 DD
Amsterdam, The Netherlands, t +3120 626 1732, f +3120 627 9349, 
banki@nciucn.org
BAUER, H.-G. – Max-Planck Research Centre for Ornithology, Vogelwarte Radolfzell,
Schlossallee 2, D-78315 Radolfzell, Austria, t +49 7732 150 150, 
f +49 7732 150 142, bauer@vowa.ornithol.mpg.de
BENNETT, G. – Syzygy, PO Box 412, 6500 AK  Nijmegen, The Netherlands, 
t +3124 684 444, f +3124 684 4406, bennett@syzygy.nl
BURTON, J. – Consultant, World Land Trust, Blyth House, Bridge Street, Hales-worth,
Suffolk IP19 8AB, United Kingdom, t +44 1986 874422, f +44 1986 874425,
john.a.burton@lineone.net, worldlandtrust@btinternet.com, 
www.worldlandtrust.org
CAMPISI, P. – Dipartimento di Scienze Botaniche dell’Università degli Studi di Palermo,
v. Archirafi, 38 – 90100 Palermo, Italy, t +39 0916238216; f +39 0916238203, 
pcampisi@unipa.it
CREEMERS, R. – Stichting RAVON, P.O. Box 1413, 6501 BK Nijmegen, The Netherlands,
t +3124 365 3270, kantoor@ravon.nl, www.ravon.nl
DE BRUYN, L. – Institute of Nature Conservation, Kliniekstraat 25, 1070 Brussels,
Belgium, t +3225 288 888, f +3225 581 805, luc.de.bruyn@instnat.be
DE IONGH, H.H. – Institute of Environmental Sciences, P.O. Box 9518, 2300 RA Leiden,
The Netherlands, t +3171 527 7431, f +3171 527 7496, Iongh@cml.leidenuniv.nl
DE NIE, H. – Organization for Improvement of Inland Fisheries (OVB) and Foundation
for Field Research on Reptiles, Amphibians and Freshwater Fishes (RAVON),
P.O. Box 1413, 6501 BK Nijmegen, The Netherlands, t +3124 365 3270, 
hwdenie@planet.nl.
DEVOS, K. – Institute of Nature Conservation, Kliniekstraat 25, 1070 Brussel, Belgium
EATON, M.A. – Royal Society for the Protection of Birds, The Lodge, Sandy, Bedford-
shire, SG19 2DL, United Kingdom, t +44 (0)1767 680551, f +44(0)1767 692365,
mark.eaton@rspb.org.uk
EISMA, D. – Netherlands Committee for IUCN, Plantage Middenlaan 2b, 1088 DD
Amsterdam, The Netherlands, t +3120 626 1732, f +3120 627 9349,
nciucn@nciucn.nl
FERWERDA, W. – Netherlands Committee for IUCN, Plantage Middenlaan 2B, 1018 DD
Amsterdam, The Netherlands, t +3120 626 1732, f +3120 627 9349, 
willem.ferwerda@nciucn.nl
331
Red List Book oktober.  11/13/03  12:32 PM  Pagina 331
GÄRDENFORS, U. – Swedish Species Information Centre, P.O. Box 7007, SE-75007 Upp-
sala, Sweden, t +4618 672 689, f +4618 673 480,  Ulf.Gardenfors@ArtData.slu.se
GIOVI, E. – Dipartimento di Biologia Vegetale, Università degli Studi di Roma ‘La
Sapienza’, Piazzale Aldo Moro, 5, 00185 Roma, Italy, t +39 0649912828, 
f +39 0649912957, emanuela.giovi@uniroma1.it
GONSETH, Y. – Centre Suisse de Cartographie de la Faune (CSCF), Terreaux 14, C
H-2000 Neuchâtel, Switzerland, t +4132 57257, yves.gonseth@cscf.unine.ch
JOOP, P. – National Reference Centre, Ministry of Agriculture  Nature Management and
Fisheries, National Red List Program, P.O. Box 20401, 2500 EK The Hague, The
Netherlands, t +3170 378 5626, f +3170 378 6144, p.joop@eclnv.agro.nl
KÖPPEL, C. – Verlag für interaktiven medien GbR (VIM), Orchideenweg 12, 76571
Gaggenau, Germany, t +49 7225-79137, f +49 7225-79132, postmaster@vim.de,
www.vim.de
KREUZBERG, A.V.-A. – Institute of Zoology of Uzbek Academy of Sciences, Niyasov str.
1, Tashkent, 700095, Republic of Uzbekistan, t +9987 1121 6185, 
f +9987 1120 6791, iucn_uz@comuz.uz
LILLELEHT, V. – Estonian Agricultural University, Institute of Zoology and Botany, 
Riia 181, EE51014 Tartu, Estonia, t +372-7-383012, f. +372-7-383013, 
vilju.lilleleht@zbi.ee
MAES, D. – Institute of Nature Conservation, Kliniekstraat 25, 1070 Brussel, Belgium, 
t +3225 521 837, f +3225 581 205, dirk.maes@instnat.be
O’BRIAIN, M. – Nature & Biodiversity Unit, DG Environment, B2, European
Commission, Nature Protection and Biodiversity Unit, 200, Rue de la Loi, B-1049
Brussels, Belgium, micheal.O’Briain@cec.eu.int
ØDEGAARD, F. – Norwegian Institute for Nature Research, Tungasletta 2, NO-7485,
Trondheim, Norway, t +47 73 80 15 55, f +47 73 801401, frode.odegaard@nina.no
POLLOCK, C. – IUCN SSC Red List Programme, 219c Huntingdon Road, Cambridge,
CB3 0DL, United Kingdom, t +4412 2327 7966, f +4412 2327 7845, 
caroline.pollock@ssc-uk.org
ROGADO, L. – Instituto da Conservação da Natureza, Rua Filipe Folque 46 - 1º. 1050-
114 Lisboa. Portugal, t +351.21 351 0440, f + 351.21 357 47 71, rogadol@icn.pt
TAMIS, W.L.M. – Nationaal Herbarium Nederland, branch Leiden University, P.O. Box
9514, 2300 RA Leiden, The Netherlands, t 031-71-5273546, f 031-71-5275611,
tamis@cml.leidenuniv.nl
UDO DE HAES, H.A. – Centre of Environmental Science, Leiden University, POB 9518,
2300 RA Leiden, The Netherlands, t +3171 527 7488, f +3171 527 7496, 
udodehaes@cml.leidenuniv.nl
VENTURELLA, G. – Dipartimento di Scienze Botaniche, Via Archirafi 38, I-90123
Palermo, Italy, t +3909 1623 8203, f +3909 1623 8203, gvent@unipa.it
ZULKA, K.P. – Federal Environment Agency Austria, Spittelauer Lände 5, A-1090
Vienna, Austria, t 0043/1/31304/3130, f 0043/1/31304/3400, zulka@ubavie.gv.at
ZAVARZIN, A. – St.Petersburg Naturalists Society and St.Petersburg State University,
Universitetskaya emb., 7/9, St.Petersburg, 199034, Russia. t +7(812)3289620, 
f +7(812)3289753; baltic@teai.org
332
Red List Book oktober.  11/13/03  12:32 PM  Pagina 332
